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Kahn Trussed Bars for 
Reinforcing Concrete 
Beams a Girders | 


Hy-Rib for Roofs, 
Siding, Floors, Partitions, 
Ceilings, Furring 


The strength and permanence of 
reinforced concrete are dependent 
upon the reinforcing steel used. The 
Kahn Trussed Bar, with its 
rigidly connected diagonal 
shear members, is the perfect 
reinforcement for beams and girders. 
You cannot be assured of the greatest 
strength, fireproofness, shockproofness 
and permanence unless you use 
Kahn Trussed Bars. 

Other Kahn System Products 
include—Built-up Spiral Hoop- 
ings and Cup-Bars for columns— 
Rib Metal for slabs—Rib Lath 
and Rib Studs for plaster and stucco 
work—Trus-Con Products for 
Waterproofing and Finishing Con- 
crete. Catalogs free. 





Merely set the Hy-Rib sheets 


in place, apply a coating of ce- 


ment mortar and you have a 
reinforced concrete slab abso- 
lutely hreproof and indestructible. 
No centering, false work, studs, 


or Spec ial field labor are needed. 





An unburnable, permanent con- 
struction at almost the same cost 


as inflammable wood sheathing 











znd short-lived corrugated iron. Stensttecmanns Gatien Gent Gaui, Cl. Uiienn 0 Casene, Redthet. - 


Hy- Rib C ‘atalog fre ~e. Kahn System of Reinforced Concrete rete used | throughout 


A Fireproof Factory Is Your Best Insurance 


No amount of insurance can repay you for lost business, inability to fill orders, and delays in delivery. A Kahn System Fireproof 








Building cannot burn. 

Build your factory Kahn System of Reinforced Concrete and save insurance and the expense of continual repairs. Insure the 
continuance of your business by building a factory that can not burn or be destroyed. The Kahn System will give you the best type of 
fireproof construction at the lowest cost. Over 3,000 important Kahn System Buildings in all parts of the world. 

Write us about your building work. Our engineers will furnish you, without cost, complete detailed information, estimates, etc. Catalogs free. 


TRUSSED CONCRETE STEEL CO., 502 trussed Concrete Building, DETROIT, MICH. 
OFFICES IN PRINCIPAL CITIES i 

















ELECTRIC smug! | The Logical Way 
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Remington Typewriter 
with Wahl Adding and Subtracting Attachment 
is the only general writing machine which adds. 
has pm wae ite convening —— It is the only adding and subtracting machine 

which writes. It is the only machine which 








Let us figure on you requirement 


( indling systems for power plant Complete coal mine « ents. 
‘THE JEFFREY MFG. COMP ANY affords the maximum of labor saving in com- 
COLUMBUS, OHIO bined writing and adding work. 
BRANCHES ad . 
Chicago, Fisher Bldg. Denver, 1711 Tremont P! New York, 77 Warren St Remington Typewriter Company 
Bo ton, Oliver Bldg. St. Louis, Pierce Bldg Montreal, Canada (lacorporated) 
Pittsburg, Farmers Bank Bldg. Knoxville, 612 Empire Bldg a York and a we 
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This huge concreted basin extends for 4,000 feet parallel with the harbor bulkhead. It is capable of accommodating 5,000,000 tons of iron ore—or sufficient to run the plant during the five winter montha. 
THE STORAGE YARD INTO WHICH THE ORE IS UNLOADED FROM THE STEAMERS. 

















The 450-ton furnaces, hot stoves, and gas-cleaning plant in course of erection. The completed works will include 16 of these furnaces and acce -sories, capable of producing »).uual 10 ',000 tons of pig tron, 


GARY: THE LARGEST AND MOST MODERN STEEL PLANT IN EXISTENCE.—(See page 441.] 
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AGRICULTURE THE BASIS OF PROSPERITY. 





il do existed that agriculture is the true 
ba f e pl perity of the United States, it must 
a“ vetore the astounding array of figure 
nied | 3 i f Agricultu it is 7] 
ee AnT 4 \ i ti na : ! a ni ffi J 
r Midd West Nu el Fig 
Ss ol 1 ach into I ions becon 
lea i Lge nind mere] ymbolical 
bu . ‘ 1 it fo present 
Veal ’ fa oduc n the United State 
$8, 7¢ ) ind that it represents a gain of $869 
( wer the year receding, we can understand 
t ! it not « n our ast manufacturing activ 
x d in eat steel mills, machine shops, and 
fa j nt rable al ompare in the value of its 
outpu j the products of the farm 
Kise t re in the present issue ve have shown 1Ow 
f ! ndustrial prosperit has been due to the 
i ntior ibo ing ma ! Particularly po 
I ! ‘ it ! ist decad 
d rt ‘ i peen an increasing appreci 
f ar | ind f t latest and most improved 
appliar I il ired labo ] 
! ndea > get out « 
( ! I i productiy capacity 
’ echal plianes the outpu fe i 
h amount of hires Ip has been trebled, and in 
ee ii ’ of worl as been multiplied tenfold 
re r ex lent State agricultural colleges, further 
ind the various educational institutions devoted 
erik re, to say nothing of the work of the Bu 
teau of Agriculture, is due much of the credit for the 
| nt presperit I farmer of to-day is getting a 
large return from the land because of his more inti 
mate knowledge of the haracter of the soil; the na 
re of the crops for which that soil is adapted; and 
oper times easons and ethods of plowing 
seed ifyve and har ‘ ’ 
These influenc oupled with the rapid increase in 
t wreage f cultivated land, and the breaking up 
of tl old range ind huge wheat farms into small 
holdings on which intensive cultivation is carried of 
have served during the past eleven years to just about 
doubl he annual value of farm products, the increase 
} ne fror $4.4 O000.000 to $8.760.000.000 The total 
value for es ieven years reaches the enormous sum 
of seventy billion dollars Little wonder is it that In 
some of the great corn and wheat-producing States of 
th Middle West the farmers are enjoying a period of 
unparalieled prosperity This princely sum has served 
t< , ep away the farm I ortgeage that nightmare of 
ti lir nd n or venty years 
ag i nh ! awced the tum 
" i a - on d with the 
ne of civilization; by telegra tele 
phone, and 1ilroad, it has brought the farmer into 
intimate touch with the outside world, ma im, in 
no mean sense, cosmopolitan; and it has a ) 
render doubly secure the traditional righ 


farmer to be considered as the backbone of the n: 
in its larger financial and political interests 


us the details of this report, we fine 


ike the lead In value, with a 
tota ind this, the Secretary tells us 
nearly f the clothing and personal 
adcrn 4) people enumerated by 
the census il in tilue to the gold and 
iiver coin ar United Stats ‘it has 
grown up from the si nd out of the air in 120 days 

‘ 000,000 a day fo i ) Second ir ilue i 
the cottor op, the lint 1 d of which are worth 
ab to the tf ! n follows whea 

‘ i r is worth it $725.000,.000 at 


the far rhe repres« 665 million dol 
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lar i I lollars; potatoe 212 million 
dolla " YT nearly 100 million dollars 
Ir ' isiol ild be noted that the increase 
>t { I 1 in yroducts this yeal 
I iy a new equipment of farn 
, 11ion tat wd la 
oO ‘ ul tari i suld pa fo! 
i ool ind implement of the enti 
! turing Finally, the Secretary tel!s 
ill ss Of $5,700,000,000 wouid 
al a half iy nt on the value of a steam rail 
i 1 ( 1ins otl Liuations I ”) 
The pertinence of these statistics to an issue de 
d t ddle West will be appreciated when it 


orne in mind that the Middle or Central West con 
ins more than one-half of the wealth invested in im 
roved fa in the United States; that it has more 
an one-half of the live stock and neat cattle; that 
produces nearly S80 per cent of the food products, 


han one-half of the cereals that are grown 


in the entire country 


SEA STRENGTH OF PRINCIPAL NAVAL POWERS. 

Toward the close of each year our Navy Department, 
rough its Office of Naval Intelligence, issues a com 
arative table showing the warship tonnage of the 
rincipal naval powers It is based on the number 
end displacement of warships built and building of 
000 or more tons, and of torpedo craft of more than 
tons. The statement for the present year, which 
shows the relative standing of the navies on November 
Ist, possesses special interest because it gives an au 


tnoritati tatement as to the present strength of the 


navies in ships of the Dreadnought” type—a subject 
regarding which the public has been treated during the 
ist few months to < much literature of a sensa 
tional and misleading charactet 

Of battleship of the Dreadnought ty Great 
Britain has afloat and completed four, Germany two 


and the United States two France Japan, Russia 


Italy, and Austria have not as yet completed a ship of 


the Dreadnought typ Of Dreadnought under 


construction, Great Britain possesses seven, Germany 
Russia four 


x, the United States four, Japan two 


and Italy one France and Austria have no “Dread 


noughts” under construction In this connection , it 
hould be mentioned that our Navy Department does 
t nsider that a battleship is entitled to be reck 
ned a ft Dreadnous ype unless her main 
atte! consists entirely of gur 11 inches or more in 
liber This eliminates the six French battleships of 
he Danton” type arrying four 12's and twelve 9.4 
and the three Austrian battleships of the Ferdinand 
pe, carrying four 2's and eight 9.4's 
Of armored cruisers of the Invincible type, Great 
Britain possesses three, and has two under construc 
on; Germany has none completed, and three under 


onstruction; and Japan has one completed and one 


building Adding together the totals for ships armed 


entirely with big guns, both “Dreadnoughts” and “In 
vincibles we find that Great Britain has seven com 


125,450 tons displacement, and nine under 


leted of 


construction of 191,000 tons; Germany has two com 


pleted of 36.000 tons, and nine under construction of 


183.000 tons: tl United States has two completed of 





“000 tons, and four under construction of 83,460 tons; 
japan has built one of 14,600 tons and is building 
three of 56,200 tons total displacement; Russia has 


none completed and is building four of $2,000 tons 


total displacement; Italy has none completed, and one 
France and Austria 


oO 8 600 tons under construction: 


have nothing either afloat or on the stocks of the all 


Of battleships of the first class, other than “‘Dread 


noughts” (in which enumeration the Navy Department 


includes all battleships of about 10,000 tons displace 


ment or over that are less than twenty years old, un- 


less they have been reconstructed and re-armed since 


1900) Great Britain possesses forty-nine of 714,750 


tons displacement; Germany, twenty-four of 282,424 


tons; the United States, twenty-five of 334,146 tons; 


F'rance, seventeen of 215,270 tons; Japan, twelve of 


171,898 tons; Russia, five of 166,000 tons; Italy, ten 


of 1% 


Great Britain 





600 tons; and Austria, three of 31,800 tons 





Germany, the United States and Italy 
are building no battleships of this class, but France 
has six, Japan one, Russia four, and Austria three 
nder construction 

cruisers other than the “Invincible” 


416.600 


Of armored 
thirty-five of 


type Grea Britain possesses 
ons displacement; Germany, nine of 86,693 tons; the 


United State twelve of 157,445 tons; France, twenty 


one of 192,982 ton Japan, eleven of 180,900 tons; 


Russia, seven of 70.200 tons: Italy. eight of 59,000 
tons: and Austria, three of 18.800 tons 
In the class of torpedo-boat destroyers, Great Brit- 


ain leads with 148, followed by Russia with 97, Ger- 


many with 79, Japan with 56, France with 56, the 
United States with 17, Italy with 17, and Austria with 
f Great Britain has 20 torpedo boat destroyers under 
construction, the United States 19, Germany 18, France 


16, Japan 3, and Austria 6 
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The following table gives the relative order of War- 
hip tonnage both at present and when all the ships 
now under construction are completed It will be 
noted that the only change in relative standing in the 


second list is that Germany will take the second pogi- 


tion at present held by the United States 
\TIVE ORDER OF WARSHIP TONNA¢ 
With All Vessela 
. At Pres Completed 
I y I re 
( it Brital Liod oO > 005.873 





ed States 682,785 785,687 


609.700 820.692 





France 602,920 766,906 
Japan S96 368 489.704 
Russia 263 $12,250 
Italy 216,038 257,818 


Austria 114,897 167,297 
Referring to the statistics of total displacement, par- 
ticularly of battleships of the pre-“Dreadnought” type, 
we wish to draw attention to the fact that although 
battleship less than the 


Germany possesses only one 


United States, the average displacement of the Ger- 
man ships is very much smaller, being about 11,770 
tons as against 13,370 for the United States battle- 


ships. Furthermore, our strength in this class of ves- 
sel is incomparably stronger, since every one of these 
twenty-five ships carries a main battery of four guns 
of 12 or 13-inch caliber, whereas ten of the German 
battleships carry nothing heavier than a 9.4-inch gun, 
a weapon which at the great ranges of 7,000 to 9,000 
vards at which modern battles will be fought would be 
altogether ineffective against battleship armor. Hence, 
as late as a year ago, when Germany had no “Dread- 
noughts” afloat, she actually possessed only fourteen 
battleships capable of tighting effectively at modern 
ranges, as against twenty-five flying the United States 
ag, and forty-nine under that of Great Britain. 

It is here that the careful observer of naval develop- 
must look for an explanation of the feverish 
aste with which Germany is building a fleet of 
Dreadnoughts.’ The short-sighted policy which led 
mounting of the 9.4-inch gun as the principal 
arm in her first two squadrons of battleships, left 
her navy in a very serious condition when the abso- 
lute superiority of the 12-inch gun was demonstrated 
in the battle of the Sea of Japan. Her present lavish 
yn battleships must be regarded rather in 
the light of an effort to retrieve a disastrous error 
han as a distinct challenge to the supremacy of the 
British or any other navy 


any answer ta this view of the case to state, 


as has so often been done of late, that the construc- 
tion of the first “Dreadnought” robbed all existing bat- 
tleships of their right to be named as such We con- 
fidently predict that the battleships of the older class 
ill play an unexpectedly important role in the next 


great war; and when two theoretically unsinkable 


fleets of “Dreadnoughts” have hammered each other 


into a state of comparative exhaustion, it will be the 
nation that can send in the most numerous second line 


of older ships, armed with a mixed battery of 12's and 
smaller rapid-fire pieces, that will win the day. 


THE SECOND REFRIGERATION CONGRESS. 

The Second International Congress of Refrigeration 
will convene in Vienna, Austria, from September 29th 
to October 3d, 1910 If anything like the interest 
displayed at the first congress is experienced, the meet- 
ing will be a tremendous success 

At the first international congress, which was held 
in Paris, France, October, 1908, out of a total member- 
ship of more than 6,000, about 2,000 were in actual 
attendance from all parts of the world About thirty 
delegates went from America (out of a membership 
of 401), representing the principal cold-storage houses, 
other 


ice-making machines, and 


The first congress was a complete 


manufacturers of 
allied industries 
success, and has been the means of arousing the high- 
est interest in the work of refrigeration. Since it was 
held, national associations of refrigeration have been 
different countries, including the 
Britain, Austria, 
preservation of perishable 


formed in 
United States, 
France, et« 


many 
Great Germany, 
where the 
products is being investigated and studied with great 
care. There is every reason’to expect substantial re 
sults of a practical character. The second congress, t0 
be held in Vienna in 1910, is being organized very 
systematically, having the advantage of the experi 
ence of the first congress, and it is safe to say that the 
second congress will make still more valuable addi 
tions to our knowledge on the subject involved 

These matters are of the greatest importance to @ 
particularly in the | nited 
involving as they do the encouragement of 


large and growing industry 
States 
growers and producers of perishaLle products 
— - —_ +2 —_____——_- 
According to the Geological United 
States leads all other countries in the conversion of 
raw asbestos into manufactured products, although 
much less than 1 per cent of the material used i: mined 
in this country. 


Survey, the 
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ENGINEERING. 
Plans for another subway in Brooklyn are being con- 


sidered by the Publie Service Commission. If adopted, 
this will be an extension of the Brooklyn part of the 
pridge loop through the Eastern Parkway and Browns- 
ville sections 

The efforts of the Chilian engineer, Sefor Unduraga, 
for a canal project which had as its object the con- 
struction of a rival system to the Panama Canal, have 
been abandoned. The canal was to extend from the 
Gulf of Darien along the Altrato River and its 
branches across Colombia to the Pacific. German and 
British capitalists have expressed their willingness to 
build a canal which cannot be closed in case of war; 
the Colombian government, however, would not agree 
to give a concession, owing to the fear of possible re- 
prisals on the part of the United States. 


The new steamers “Olympic” and “Titanic” will be 
equipped with glass screens on the promenade decks, 
so that an unobstructed view seaward can be obtained 
by the passengers in all weathers. Passengers suffer 
much discomfort by the heavy canvas screens which 
are strung into place when rain or spray drives on 
board. The new glass screens will not interfere with 
the view of the boisterous sea, and will also do away 
with the stuffy feeling engendered by the canvas. The 
“Rotterdam” is thus equipped, and the novelty has 
met with much favor The windows are of heavy 
plate glass, carefully balanced, and slide up or down 
in the steel fittings which complete the seaward side. 

The War Department of the United States has been 
strongly fortifying the islands at the mouth of Manila 
Bay. On El Fraile Island a fixed battleship of con- 
crete having two steel turrets has been erected, in each 
of which turrets are mounted two 14-inch guns, which 
can be trained in any direction by the gun crew inside. 
The guns are operated by the general fire-control sta- 
tion on Corregidor Island, where the principal fortifi- 
cations of the mouth of the bay are located. These 
fortifications are practically complete, and include six 
12-inch, one 10-inch, four 6-inch, and four 3-inch guns. 
There are also twelve 12-inch mortars and sufficient 
equipment for mining the two channels to Manila Bay 
The artificial ship referred to will be about 100 feet 
wide and 1,200 feet long. 


One hundred and fifty locomotives of the Lehigh 
Valley Railroad are being equipped with a new fuel- 
saving device. On all locomotives the air-brake pumps 
are operated by steam, and it has been the practice 
to conduct the exhaust steam from the pumps to the 
smokebox, to which the stack is attached, and then to 
release it, causing a draft. Considerable work is done 
by the brake pumps when the locomotive is at a stand- 
still, thus causing a needless loss of fuel. By the new 
arrangement, the exhaust steam is carried outside in- 
stead of inside the smokestack. Tests made by the 
above-named railroad show that the company is sav- 
ing about 1,000 pounds of coal per locomotive on the 
descent of the grade from Glen Summit to Penn Haven 
Junction, Penn., a distance of twenty-six miles. 


Heavy explosions in the sewers of a portion of New 
York city containing many garages, states a contem- 
porary, again draw attention to the danger of allow- 
ing petrol to enter sewers. Some of these explosions 
were so violent as to resemble the explosion of a small 
boiler. Manhole covers were blown into the air, win- 
dows in the neighborhood were shattered, and a num- 
ber of persons injured. The sewers of the city dis- 
charge into tide water, and at high tide the sewage in 
them backs up in some cases. It is probable that 
petrol floated on the surface of the sewage when the 
latter was backed up by high tide, and its vapor was 
ignited by a spark that might have been due to several 
causes. While such explosions will not follow every 
discharge of petrol into sewers, their occasional occur- 
rence and the possibility of much serious injury from 
them, states our contemporary, are a justification for 
rigid rules efficiently enforced to prevent the practice. 


A new device for the prevention of train collisions 
was recently tested on the Erie tracks between New- 
ark and Nutley, N. J. The device is an electric one, 
and is intended to obviate head-on collisions. When 
the fast-approaching trains equipped with the new de- 
vice get within half a mile of each other, the air 
brakes are set automatically, not with the usual sud- 
denness in an emergency, but with a gradually increas- 
ing force, the same as a skillful engineer would em- 
ploy in bringing his train to a halt at a station. The 
trains stopped far enough away from each other to 
avoid mishap, and all this happened without either 
engineer moving a hand toward the throttle lever or 
air ‘brake, the device working automatically. The in- 
vention is operated by a third rail, the shoe from the 
locomotive touching the rail, and receiving power 
through it both for the operation of the emergency 
brake and also for a telephone. The principle is simi- 
lar to that of the block-signal system, the track being 
divided into zones. The brakes can be applied sharply 
or their operation may be graduated, so that trains 
May be slow!y brought to a standstill. 
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ELECTRICAL. 

Electrical exhibitions seem to be growing in favor 
with manufacturers, and also receive hearty support 
from the general public. Only the other day Boston 
had its first electrical show, and now we learn that 
San Francisco is to have one from January 29th to 
February 5th, and Philadelphia during the week be- 
ginning February 14th, 1910. 

A firm in Germany that is building a storage bat- 
tery locomotive has adopted the Edison storage bat- 
tery because of its efficiency and lightness. A small 
locomotive about 25 feet in length has been built. It 
is equipped with two series motors of 35 horse-power 
each, which are geared to the axles. The locomo- 
tive weighs 19% tons, including the battery, which 
weighs 5.9 tons. At a recent test the locomotive trav- 
eled 130 miles on a single charge, drawing a car 
weighing 33 tons. 


The city of Ashtabula, Ohio, is being fitted with a 
new telephone equipment, which is called “automan- 
ual,” for the reason that it is largely automatic, though 
it requires some manual control. The telephone oper- 
ator is provided with three sets of keys, one of which 
is operated to connect her receiver with the calling 
line, and as soon as she receives the number she 
presses keys corresponding to this number, and then 
operates a starting key, which automatically connects 
the calling line with the desired subscriber. This 
done, the two circuits are disconnected from all other 
lines and from the operator, so that the conversation 
cannot be overheard or interrupted by anyone. 


The German Agricultural Department has been de- 
veloping the peat lands between Aurich and Wilhelms- 
haven. A canal has been dredged through them, with 
small branch canals to drain out the bog. It was 
found necessary to operate the machinery used for 
this purpose with electricity, because the vibration of 
Accordingly, an 
The quantity 


steam engines caused earth slips. 
electric power station was established. 


‘of peat obtained from these lands was so large that it 


was difficult to find a market for it all without doing 
injury to the smaller peat-bog owners. Consequently, 
the peat was used in the power station for fuel, and 
the power output was increased so as to supply dis- 
tant centers as well as the immediate neighborhood 
with current. 


Steam turbines are not the best prime movers for 
driving propeller shafts, because they are not suffi- 
ciently flexible and their greatest efficiency is obtained 
only when they are operating at speeds that are too 
high for the propellers. For this reason efforts have 
been made to introduce an efficient transmission gear 
between the turbine and the propeller shaft. At a 
recent meeting of the Society of Naval Architects and 
Marine Engineers, held in this city, a paper was read 
by Mr. W. L. R. Emmet on this subject, proposing the 
use of a combination electric drive. While the gen- 
eral idea is not new, Mr. Emmet presents some novel 
details. Twin screws would be used, each driven by 
an electric motor and a low-pressure turbine, the 
motor being energized by a generator connected to a 
high-pressure turbine. The low-pressure’ turbine 
would deliver three-fifths of the power when traveling 
at full speed, and at low speed would carry no load 
whatever. A proposition has been made to the gov- 
ernment to equip one of the new battleships with this 
system. 

A number of questions on electrolysis were submitted 
by the chairman of the Electrolysis Committee in Chi- 
cago to the United States Bureau of Manufactures for 
investigation by American consuls in ten of the largest 
Kuropean cities. The questions were as follows: 1. The 
use of the track rails for the electric return circuit of 
street railway lines. 2. The permissible drop in po- 
tential over the return circuits of street railway lines. 
8. The maximum difference in potential between track 
rails used as return circuits and gas pipes, water pipes, 
or other metallic structures contiguous to the track. 
4. Regulations or practices with reference to electrical- 
ly connecting track rails to gas mains, water pipes, or 
other metallic sub-structures. A summary of the an- 
swers of the consuls in the cities referred to has just 
been published inthe Daily Consular and Trade Re- 
ports. In all of the cities rails are used for the return 
circuit. The permissible drop in potential over street 
railway return circuits in London is 7 volts maximum; 
in Paris, 1 volt per kilometer, 5 volts maximum; in 
Vienna, 5 to 7 volts; St. Petersburg and Moscow, 1.5 
volts in the city and 3 volts in the suburbs; Glasgow 
and Liverpool, 7 volts, and Christiania, 10 volts. The 
potential difference between track rails and contiguous 
pipes for London was pipes +1.4 volts and pipes —4.2 
volts; Paris, average of 1 volt; Vienna maximum ob- 
served, 1 volt; Glasgow observed less than 1 volt; 
Liverpool maximum, 4.5 volts; Christiania maximum, 
about 5 volts. In London and Glasgow electrical con- 
nections between negative returns and contiguous pipes 
are permitted. The cities of Berlin and Brussels make 
no specific regulations regarding any of the last three 
questions. 
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SCIENCE. 
Prof. Hergesell of the Strasburg 
bound for St. Thomas, West Indies, to make atmos- 
pheric observations on the Atlantic as part of an in- 
ternational study undertaken by the great meteoro- 
logical observatories of the world. 
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A German chemist has found 135 grains of free or 
ganic bases, estimated as nicotine, and 10 grains of 
combined organic bases, estimated as nicotine, in the 
smoke from 300 cigars. Hence, of the entire quantity 
of organic bases which is contained in tobacco smoke, 
93 per cent are present in the free state. 

French colonial authorities have inaugurated a seri- 
ous attempt to introduce in the French market the 
zebu of Madagascar as a substitute for beef. The first 
batch of a dozen carcasses sold in the Paris stalls 
brought the prices of the highest grades of cattle. 
Herds of zebus, otherwise known as Indian oxen, 
which have been threatened with extermination, are 
now being rapidly restored, and probably 4,506,000 
head roam the plateaus of Madagascar. The meat of 
the zebu is said to be savory and nutritious, and is 
equal to beef. 

Some fabrics can easily be made waterproof by soak- 
ing them in a solution of celluloid in acetone, etier, 
amyl acetate, or other volatile solvent. The evapora- 
tion of the solvent leaves the fabric coated with a 
thin film of celluloid which is firmly united with the 
fiber. The thickness of the film can be increased by 
repeating the operation or by using a stronger solu- 
tion. Fabrics thus treated are absolutely waterproof 
and can be washed without absorbing water. Linen 
which is first starched and then treated by this process 
can be washed with soap and water without removing 
the starch. 


Plans for a national Audubon university on the Uni 
versity Settlement plan, to be endowed with $1,000,000, 
have been announced in this city. Based on the known 
annual crop loss of $1,000,009,000, due to the spreading 
pests that the insect-eating birds destroy, the calcula- 
tions of the National Association of Auduben Societies, 
which is back of this project, show that the teaching 
of bird value from such an institution must result in 
wiping out at least one per cent of the huge national! 
penalty for popular lack of knowledge on this subject. 
For every hundred thousand dollars put into this work 
of economic education a million is sure to be saved to 
the agricultural interests of the whole people. Suc- 
cessful agriculture means general prosperity, and thus 
every merchant, manufacturer, and business man of 
any sort is vitally interested and should bear his part 
in the plan to educate the public in the great economic 
principles of bird conservation. 


The manioc root contains from two to three hun- 
dredths of one per cent of hydrocyanic or prussiec acid, 
which is so poisonous that even this small proportion 
may produce serious results if it is not thoroughly re- 
moved by washing, in the preparation of tapioca, semo 
lina, and other food products which are obtained from 
the manioc. The presence of prussic acid in these pro- 
ducts has been detected by analysis. The same state- 
ment is true of the coarser products employed in brew 
ing, distilling, and cattle feeding, some of which have 
been found to contain a quantity of hydrocyanic acid 
equivalent to a dose of more than half a grain Troy in 
the daily ration of an animal. Thorough cooking voia 
tilizes the hydrocyanic acid already present and de- 
stroys the diastases which convert certain saccharine 
ingredients into cyanogen compounds, as has been 
proved in the case of Javanese and Burmese beans, 
which also contain hydrocyanic acid, but manioc pro 
ducts are often fed raw. They should always be thor- 
oughly cooked, and should be analyzed if the slightest 
ill effect follows their use. 


Mr. C. P. Butler, astronomer at the Observatory of 
Solar Physics, has just presented to the Royal Photo- 
graphic Society of London some very curious photo 
graphs of the spectra of Jupiter, Saturn, Uranus, and 
Neptune, taken by the American astronomer Percivai 
Lowell at the Flagstaff Observatory. There are, in 
fact, in these spectra, absorption bands which coincide 
with the rays of chlorophyl, which is, as everyone 
knows, the green coloring matter of vegetable celis. 
Thus, one would be led to believe, from these results, 
that these planets might be covered with some sort of 
vegetation colored with chlorophyl. Remark worthy of 
attention: The lines corresponding with the absorp- 
tion bands of chlorophyl are more intense as the planet 
is farther from the sun, so that it is on Neptune that 
plants would be met with in greatest numbers and 
would be most vividly colored with green. But again, 
it would have to be admitted that these planets were 
all covered with luxuriant vegetation at the moment 
when the photographs were taken, which seems all the 
more improbable, because everything leads us to be 
lieve. that Jupiter and Saturn are worlds far from be 
ing completed lowever, these results are very inter- 
esting, althouch contradicting the opinions generally 
received, and they deserve to be noted while awaiting 


another explanation, 
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The Reclamation of the Arid Lands | 








—— a ~~ 


of the West. 


Scientific American 


thoroughly 


iliar to ‘ eople of the United States by the 
ind i i ! irti in he read pen 

| l rit 
1 I al tl mistake he of sup 


DECED 00. 
posing that the history of irrigation in United 
Siate dates from the year 1902, when the g« ernment 
decided to apply its vast resources to the problem. Pop 
its beginning we must go back to the remo ind un- 
written past, even to the romantic age of the cliff 























larwe and two small penstock oper 


MINIDOKA PROJECT, IDAHO. 


rs in diversion channe 


n diversion channel] dum 

















ROOSEVELT 
Of al 

State 

In re pt 

! ion 

ri ) 

re I ! 

for the 

y yn 

toue)} 

derful i 


DAM 
Dil vork 


than the noble cheme for the 


émpounds 1,281,000 acre-feet of water 
100 weres The power house is shown 


the foreground, 


SALT RIVER PROJECT, WYOMING. 
undertaken by the United 


ent, there is probably none that is 


recla- 


arid and semi-arid lands of the West 


onstruction of huge artificial 


reaching canals, and costly tunnels 


the flood waters and their con 


n lands which await only the magi 


igation ditch to develop their won 


one of fascinating interest and 






























Interstate waterway at Mollies Fork 
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dwellers; for there is clear evidence that in tl val- 


le ys of New Mexico there once existed a complete sys- 


tem of irrigation canals, that served to render these 


now desolate districts both fertile and populous. For 


reasons which we do not know, and probably never 
shall, these ancient and highly developed race legen 
erated; their homes fell into decay; and their great 


engineering works became obliterated. Centuries later, 


with the advent of the Spanish settlers, irrigation 


was reintroduced in southern California and in the 


Rio Grande The mission fathers, 


lower valley of the 


also, by the aid of small dams and canals, rendered 
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Shoshone dam looking up canyon. 
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Laguna dam, Yuma project, California. 
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MAP SHOWING IN BLACK PRINCIPAL IRRIGATION PROJECTS IN THE 
WESTERN STATES. 
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Government Report of irrigation in 
the United States in 1902 showed 
that in the arid States and Terri- 
tories 8,471,641 acres were under irri- 
gation; in the semi-arid States and 
Territories, 403,449 acres; in the rice 
States of the South, 606,199 acres; 
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work has subsequently been extended 


to other States, until at the present 
time over eight million acres of land, 
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Pathfinder dam, 215 feet high, during construction, 


THREE VIEWS OF NORTH PLATTE PROJECT, NEBRASKA-WYOMING. 


lands direct from 
(Concluded on 


page 432.) 




















The dam and regulating gates, 


The spillway at south end of dam, 
THE MINIDOKA PROJECT, IDAHO, IRRIGATING 160,000 ACRES BY 1911, 


4 
4 
if 








430 Scientific American DECEMBER IT, 19060. 


















tion must nece irily be taken by the steel industry Tue LAKE Superior [Ron MINES If Nature had get 

Th W d f | | Mi f L k Elsewhere we have dealt with Gary, where the largest out with the determination to assure for the United 
} ane ondertu ron nes 0 ake } and most up-to-date steel works in the world has lately States the premier position in the steel industry of 
Superior—How the Ore is Mined | been put in operation The present chapter describes the world, she could s« arcely have done so more ef.- 
} . A the vast deposits of rich iron ore which lie near the fectively than by spreading out around the western 
} and Carried in Bulk. { hores of Lake Superior, and those methods of mining, and southern shores of Lake Superior those huge de- 
l = transportation, loading and unloading, by which the posits of iron ore above referred to. Not only do the 
enormous bulk of ore, which is necessary to keep the ore formations cover vast areas, but in the wonderful 

It wsua : " he attainment by a par blast furnaces of our steel works in continuous opera- Mesabi mines the ore lies practically at the surface of 
ticular | f great distinction in some special tion, is brought from mine to furnace at a cost so low the ground, and frequently, after a few feet of over- 
branch of the industrial arts is due to the natural as to enable this country to manufacture steel far more lying material have been stripped off, the cars can be 
haracterist tl ountry i hich they live This cheaply than any other country in the world run right into the mine and loaded directly by steam 
is certainly true uur own country shovels. Furthermore, the Lake Su- 
whose ide extent and ri natural re perior ore is of unusual richness, 
ources ha impelled us to the con Five-ton buckets unloading material at the stock pile. much of it running over sixty per cent 
struction of ingenious appliance for iron. The principal mines are located 
the handiing and transportation of ma in ranges, of which the most famous 
terial i: it bulk, which ha ude are the Menominee, Marquette, and 
the name of the American mechanical Gogebic ranges in Michigan, and the 
engineer known tl hout the i Vermillion and Mesabi ranges in 
lized world Particularly is thi Minnesota. The mines are located 
with regard to the mining and trans r from twenty-five to seventy-five miles 
yortation of minerals, the most bulky ; from the shores of Lake Superior. 
and less costly of which (coal and iron © Eight separate railroads carry the 
re) ar roduced nd shipped on a ¢ ore to as many shipping ports on 
seale of agnitude not equaled in any the lake, where it is unloaded into 
othe oul id twenty-six docks having a total stor- 
Inas , imt levotec ! age capacity of 1,326,616 tons. The 


aE” total hauling capacity in a single day 


ureat jddi« W ft. a nspicuous osi 7 . 
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The long row of ore bins. 


STEEL ORE DOCK OF THE DULUTH, MESABI AND NORTHERN RAILWAY. 





















Steel viaduct approach over which trains 
run to the ore bins. 






































The lischarges through spouts by gravity into the The ore is delivered to these bins from the Shows details of Brown hoisting machinery. 
holds of the stcamers. steamer or stock pile, Length, 354 ft. 8 in.; bucket lifts 71; tons. 





















VIEW OF STEEL ORE DOCK AT DULUTH, MINN., TAKEN ORE, LIME, AND COKE BINS AT FEDERAL FURNACE TOP VIEW OF ELEVATED BRIDGE TRAMWAY 
FROM DECK OF STEAMER, STEEL PLANT. AT BUFFALO, NEW YORK, 
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and illuminat- 
ing address tance of eighty 
dealing with Transverse section, inboard profile, and plan, showing the one great hopper hold 409 feet long with its 33 hatches. miles and in- 
the history of cludes no less 
the Lake Su THE “ WOLVIN,’ A TYPICAL LAKE STEAMER FOR THE TRANSPORTATION OF ORE. CAPACITY 11,536 TONS. than eighty- 
perior mines, six mines. 
given last summer by William J. Olcott, president of sisted of 132 tons, which passed through the canal on The geological formation is peculiarly favorable for 
In those early days mining mining. The greater part of the ore bodies lie hort- 


the Oliver Mining Company, Duluth, the speaker drew 
attention to the fact that in 1844, while William A. 
Burt was surveying township lines and making geo- 
logical observations in Marquette County, Michigan, he 
noticed a deflection of eighty-seven degrees from the 


normal of the solar compass, and thereupon sought for 


and found at several points outcrops containing iron 
ore. In 1847 a forge was started about three miles 
from these outcrops, and on February 10th, 1848, the 


first iron to be made in the Lake Superior region was 
produced by Ariel N. Barney, the daily output of the 


forge being about six tons. The early development 
of these mines was little more than crude exploration. 
In the winter of 1850, the first ore was hauled to 
Marquette on the shores of Lake Michigan. In 1852, 
Congress granted to the State of Michigan 750,000 
acres of land for the construction of a small canal 
around the Rapids of St. Mary’s River, connecting 
Lake Superior and Lake Huron. The canal was com- 


pleted in 1855, and the first shipment of iron ore con- 


August 17th of that year. 
was done by open-pit-work the being 
hauled out in carts and dumped into railroad cars. The 
Marquette range furnished all the iron ore from Lake 
Superior until 1876, when shipments began to be made 
from Menominee range, from which the total output 
to date has been 63,641,213 tons. In 1885, shipments 
began to be made from the Gogebic in Michigan and 
Wisconsin, and from the Vermillion mines in Minne- 


methods, ore 


Ten-ton bucket of unloader in hold of the * Wolvin.” 















zontally, and are covered by a shallow bed of glacial 
drift. To get at the ore, it 
move the surface covering, and then excavate the ore 
with the loading it directly into the 
cars, trains of which are run into the this 
purpose. Furthermore, the 
they are extensive, for analysis shows them tc 
of from 47.50 per cent to 61.26 per cent of 
average for the whole district of 
about 57 per cent of iron. Although the first 
the Mesabi range was discovered as late as 
the year 1907 over 27,000,000 tons were shipped. from 
“It is the low cost and capacity for 
Mr. 


is merely necessary to re 


steam shovel, 
mines for 
ore beds are as rich as 
consist 
pure tron, 
probably 
mine in 


i890, in 


with an 


this range alone. 
enormous production of the Mesabi range,” 
Olcott, “that is the guarantee of the continued suprem 
acy of the United States in the manufacture of iron 
and steel.” 
We are accustomed to look upon the excavation of 
(Continued on page 449.) 
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Length of bridge, 222 feet 8 inches. 


THREE FAST PLANTS UNLOADING WHALEBACK STEAMER. 


Bucket lifts 5 tons. 


Two 


Length of tramway, 360 feet 
BROWN TRAMWAYS UNLOADING A TYPICAL LAKE STEAMER 


Bucket capacity, 5 tons 























Copyright 1905 by Maher. 


The iron ore lies so near the surface that after stripping the glacial surface material a vast horizontal bed of rich ore (69 per cent iron) is exposed 


the cars. Over 1,000,000 tons are shipped out every year. 


dug by steam shovels and } ! directly into 
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THE RECLAMATION OF THE ARID LANDS OF THE powers which can be developed by utilizing the great MINIDOKA AND PAYETTE-BoIsk Prosects, Ipatro.—One 
WEST available head of water on many of the projects. of the most important works of the Reclamation Sery. 
( / page 429 By January Ist, 1910, about fifty thousand hydraulic ice is that which is being carried out on the Snake 
t ra romet instead of obtaining the by rent o1 orse-power will be available This belongs to the River in Idaho. At Minidoka a dam and regulating 
hase fre land and igation companie government, and will be sold to the settlers for power, gate have been built across the river, and 130 miles 
ice of | and deter! i} he cost of the i ight, and other purposes at the cost of production. of canal and 190 miles of ditches will serve to convey 
ict, and the fund So valuable is this asset alone, that it will make up the water to 160,000 acres of land. Farther down the 
ned & irned é e general Reclamati he entire cost on some of the projects. river, near the border line between Idaho and Oregon 
Fund, and used f nstruction of work in o It is impossible within the limits of the present are the Payette-Boise works, which by the end of 1911 
1 t fo land in insta per to do mol han to give a brief outline of some will bring 100,000 acres under cultivation. Ulti- 
d | end o the more important of these great works mately, this project will reclaim 372,000 acres of land 
. I l ( ying f t and | YUMA ProvectT, CALIFORNIA This project consists in in the Payette sjoise and Snake rivers in southwest- 
| n ant ge fe wat the diversion of the waters of the Colorado River by ern Idaho 
( ‘ ied to the maiz eans of the aguna Dam into two canals, one on UNCOMPAHGRE VALLEY Prosrct, CoLtorapo.—To the 
nan and é t I can thu ‘ h side of the river The dam is located about ten public mind the most spectacular of the irrigation 
b een tl nd f | lating ‘ northea of Yuma, Arizona These canals will works is that known as the Uncompahgre Valley, and 
The gen " nderful work ave irrigate all the bottom lands of the Colorado and Gila this because of the great tunne: through the moun 
been made i de ome twet eight rivers in Arizona between Laguna Dam and the Mex!l- tain recently opened by President Taft, which forms 
t it 1, tl ition of can boundary, about 84,000 acres in all; and in Cali- the most notable feature of the work In southwest 
cb indicated or anying map by shaded fornia they will serve 17,000 acres of bottom lands in ern Colorado the Uncompahgre and Gunnison rivers 
“\ ) i table hich gt the area the Yuma Indian Reservation. This region resembles flow in approximately parallel courses, 10 miles apart, 
it were f l h part of ¢ e fruitful valley of the Nile in its soil, climate, and on either side of a mountain range some two thousand 
rl drought The dam, which stretches entirely across feet in height The Uncompahgre, which is a com- 
h Arizona the river, is remarkable more for its length than for paratively insignificant stream, flows through a valley 
ic! bring yf , di ivation by its height Unlike the huge Roosevelt, Shoshone, and containing 700,000 acres of rich land, whereas the 
i t of $6,300,000 dow! » the Ga Pathfinder dams, to be described later, it is an over- Gunnison, a much larger river, flows in a deep canyon, 
den i i | irrigate 8,000 flow weir, its purpose being to back up the waters of where there is practically no land available for culti 
acre it a I t ( of that yea the Colorado sufficiently to provide a fuil supply for vation The United States engineers decided to cut 
nearl 100% ha been reclaimed, at a the two irrigating canals. By the year 1911 it will a tunnel, 10% feet by 12 feet in cross-section, for six 
ee | i iriov stage pply ater to 100,000 acres at a cost of $4,500,000. miles through the mountain. The location of the tun 
é t ( l if have been Sac? River Prosecr, Arizona.—Of an entirely differ- nel was fixed at a point where the canyon is over 
mily rece? cor nced l ure actically ent character are the engineering works of the great half a mile deep 4 road sixteen miles long was cut 
nd a ' ad ng er to air Salt River project, by which, within two years from down this gorge, the machinery brought in, power 
ions « i | At tl resent time ¢ now. 210,000 acres will be irrigated at a cost of $6,300,- plant established, and a few months ago the tunnel 
ition, and certall 000. This project involves the construction of a stor was completed. When President Taft opened the works 
irea hi i ago f ed part of a dry age dam, 284 feet in height, at Roosevelt, Arizona, the waters of the Gunnison River began to flow 
1 trackl d i I ing about O00 vhich will impound 1,284,000 acre feet of water—that through the mountain, and emerged in a valley, where 
fart we fertili is li iny cases trul is to say, sufficient water to cover that number of they will render fertile some 140,000 acres of rich soil 
na \ lars num be of I ive sprung acres one foot deep. The dam is most advantageously In conclusion, we should again impress it upon the 
ip, and the new 1 distri ire being connected located in a deep and narrow canyon, whose bottom mind of the reader that the 2,000,000 acres, which will 
by branch lit e trunk railroad and sides are of rock. The storage basin of the dam, be brought under cultivation by ‘he year 1911, repre- 
The beneficer ork of the government does not vhich will have a superficial area of 25.5 square miles, sent only about one-fifteenth part of the fertile land 
asc ith the t ing off the water into the canal will be large enough to catch and store the waters of which will ultimately be opened for settlement when 
in each district it maintains farmers who are experi the great floods to which the Salt River, in common the various schemes shown on the accompanying map 
ced in the local conditions, for the purpose of teach with most of the rivers of the arid regions, is liable have been worked out to their full development. So 
ng the newcom« how to till their land suitably to Because of the remoteness of the work, the construc- judiciously has the matter been handled by the United 
tie pecial ndition and requirements of the dis tion of the dam has involved heavy incidental engi States Reclamation Service that the work will be self- 
tricts in which ey have settled. Government den neering expenses. It was necessary to cut a costly supporting and se ‘f-perpetuating. So successful has 
onstration fart have been established, upon which road over which to carry in the machinery and sup- that portion of it waich is completed proves to be, thet 
the fruits and cereals most adapted to the local con plies; and because of the high price demanded in the it is safe to say the work of reclaiming barren lands 
ditions are raised bids for the supply of cement, the engineers were in the United States will go on until the whole of the 
Now it must not for a moment be supposed that the driven to the expedient of erecting a cement mill and arid lands upon which it is possible and profitable to 
two million acré f land to be brought under irriga manufacturing the cement on the spot. The water is bring the water have been brought under cultivation 
tion by 1911 represent the whole of the government released from the dam ‘by massive gates. It flows Limits of space prevent any extended reference to 
acheme As a matter of fact, it marks merely the bh down the canyon to a point forty miles below the the nature and quantity of the crops that will be pro 
ginning of a vast system, which contemplates the r dam, where it is diverted into two main canals, one duced on these irrigated lands. In many sections the 
covery of no less than thirty million acres. These are on each side of the river A power canal, 18.5 miles greater part of the acreage will be devoted to the rais- 
large figures; let us translate them into the terms of ong, serves to develop electric power by which water ing of hay and forage, and particularly of alfalfa, for 
population and taxable value It is estimated that a ill be pumped from underground sources, and in- which there is a great demand as winter feed for 
fair average value per acre of the irrigated farms, in crease the irrigable area by 50,000 acres, making 210,- cattle. The stock, which during the summer is fed 
cluding the value of the land and of the improvements 000 acres in all that will be brought under irrigation upon the high pasture land, in the winter is driven 
thereon, is $150 per acre If this is a conservative by 1911 at a cost of $6,300,000. down to the irrigated valley farms, where it feeds 
estimate it follows that the total value of the reclaimed SHOSHONE Prosect, Wyominc.—Near the northern directly from the stack Irrigated land yields about 
land, when it has heen brought under full cultivation boundary of Wyoming, the government is building an- five tons of alfalfa to the acre and its average valu 
will be $4,500,009,000. Not only will this vast prop other remarkable dam, which has the distinction of is about $5 per ton As many as 300,000 head of 
erty be added to the total taxable value of the farm being the loftiest structure of the kind in the world. sheep have been fed in this way in one winter on 
of the United States, but judging from present condi It will rise 310 feet above its foundation; and so nar- irrigated land near Billings, Montana The fertility 
row is the canyon that the masonry will measure only of the farms is something that must be seen to be 
eee ee eee Se ow See 175 feet along. its crest. Here, as at the Roosevelt appreciated. Average land in the East will yield 15 
pete Moe ee = > erage a > me Dam, it was necessary to cut a road many miles in bushels to the acre. On irrigated land in Colorado 
will} length out of the solid rock in order to gain access to the yield is 40 tushels The Eastern farmer may 
the sit The dam will create a reservoir with a stor- gather in a yea. one hundred dollars’ worth of ap- 
{ Pp ‘ \ I ize capacity of 456,000 acre-feet, and by 1911 the ples from an acre, whereas on the irrigated land of 
i : ater will be available on some 100,000 acres of choice the West the value of the crop will reach $450 to 
lan The dam will regulate the flow of the water, the acre; and according to Mr. J. C. Blanchard, sta 
os nla <4. 14 "19. 00k and thirty miles below the dam the stream will be tistician of the United States Reclamation Service, 
a \r ’ | yt oy turned into a tunnel three and a quarter miles in apple orchards on irrigated land in the Yakima Val- 
Colored f 4,000 2. 250,000 length which will conduct it by a large canal into the ley have yielded from $300 to $1,200 per acre annu- 
wow : , vane pa +n district to be irrigated. ally, while good orchard land sells at from $300 to 
Ka ‘ - ( Ly 350, 00 NortH PLatrre Progect. NEBRASKA-Wyominc.—The $2,000 per acre, when containing full-bearing trees. In 
Moutana N Riv : third of the lofty dams is the structure known as the this same valley the value of farm products in 1907 
Montana i ; 8.000 00,000 Pathfinder Dam, so named after the well-known ex- reached the magnificent sum of $3,625,000, and 65,000 
- og * 4 “ yoy plorer, Gen. John C. Fremont, who nearly lost his life cattle and 20,000 sheep, of a value of $2,000,000, wer« 
} ~ Ms ~ *. ne penyee at the site of the dam in trying to row through the ranged and fed. 
New Mexics | LL 200,008 canyon. Although the structure is about 100 feet less ra ae 
| North D trae tee 2. But ea — in height than the Pathfinder Dam, the storage basin With the purpose of studying enormously high volt- 
! b tts See soon | 1,240,000 above it is of such favorable formation that it will ages a short experimental transmission line has been 
“ matilla : 18,000 | 1,100,008 impound over 1,000,000 acre-feet, and will be capable built in Sweden which is adapted to operate at 500,000 
i ita . > 1 ache eae | Sonn + of holding in check the greatest of the floods to which volts. A special form of transformer is used to fur 
| nto Vailey eyo ye yeen the restless North Platte is subject. Below the dam nish this high electro-motive force. Circulating oil is 
i 40,000 1,600,000 the government has built a great canal, 95 miles in used for insulation between the high and low-tension 
24.000 1,500,000 ‘ . ” : tT = 2 * 
{ 20,000 600,000 length, which will carry the water to the irrigable windings. The line is supported on the suspended 
; pied 4,500,000 lands of Wyoming and Nebraska. The broken charac- type of insulators which are hung at a distance of 
110,000 | $70,000,000 ter of the ground necessitated the construction of sev- 11 feet apart. Tests of the surface discharge showed 
: eral important concrete viaducts, one of which is that a wire of 10 square millimeters (0.0155 square 
tions, it will provide homes for at least fifteen millions shown among our illustrations. Because of the porous inch) cross section would discharge at 35,000 volts; of 
of people, one-half of ing on the farms, and nature of the soil the canal for many miles of its 20 square millimeters at 50,000 volts, of 100 square 
the other half in towns and citi Several of the lat length is lined with concrete. By 1911 this system millimeters at 200,000 volts, and of 250 square milli- 
ter have already been founded in the areas covered by will have brought 110,000 acres under irrigation. meters at 390,000 volts. As the tension was raised to 
the completed schemes, and a showing every evi When the whole scheme has been developed it will 480,000 volts, the noise grew very loud and sparks 
dence of healt! fife and gro Furthe ore serve some 200,000 acres in Wyoming and an equal leaped from the insulators. At night the glow of the 


government will ess & valuable asset the water amount in Nebraska. t discharge could be seen 2% miles away. 
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The Proposed Lakes-to-the-Gulf 
Deep Waterway. 
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Nowhere in the 
But when 
speak of the railroad system of the Middle West 
as being admirable, and while every credit is due for 
the Herculean efforts which have been made to keep 


hauled long distances at a low cost. 
world is freight moved so cheaply as here. 


we 


33 


Evidence of this is in 


seen the steadily recurring 

periods of congestion, when the railroads are quite 

unable to move the tonnage that is offered with any 
thing like reasonable expedition 

Nature, however, has provided the Middle West with 

















alle ile ae ee ee pace with the growth of the country, it must be admit- a system of natural waterways which awaits only the 
ion of the United States which is popularly ted that this vast network of lines, great as it is, has adjusting hand of the engineer to make it capable of 
i he Middle West, and in the government re- failed to keep pace with the rapid and enormous in- transporting at low cost and with reasonable celerity 
North Central Region of the United States, crease in the products of the farm and the factory. the more bulky freights of the Middle West, leaving 
elve States, whose combined the railroads to deal with the higher clas 
( square miles, and its popula- freights, for whose more rapid transporta 
ximately thirty millions. Within tion a greater charge is levied and willingly 
ndaric are included one-fourth of paid. We refer, of course, to the Mississippi 
1 and one-third of the population of River 
States This noble river, which penetrates the 
egarded as part of the so- Middle West throughout its entire length 
Gi American Desert,” the Middle from north to south, has six hundred tribu 
nts to-day more than one-half taries, forty-five of which are navigable, and 
of the improved farms of the its drainage area is 1,367,454 square mile 
ntains more than one-half of the Its tributaries reach away east and west 
oduc nearly eighty per cent from the p®rent stream for a distance of 
roducts, and over one-half of 1300 miles. If one were to set out in a 
rn heat, oats, barley, rye, motor boat with the intention of following 
oes, and poultry that are every one of these affluents, from its point 
ntire United States. Further of discharge into the Mississippi up to the 
inufacturing center it contains head of navigation, his upstream journeys 
per cent of the total number of would aggregate sixteen thousand miles 
ng establishments, and turns out and cause him to traverse twenty-three 
hirty-three per cent of the manu- States and Territories 
odu of the country Also from In the early days of the settlement and 
Wes omes thirty-three per cent development of the Mississippi Valley, the 
minous al mined in the United transportation both of passengers and 
i en-tenths of the iron ore. freight was dependent almost entirely on the 
of a country is very closely re river and its tributaries With the advent 
icilities for transportation; of the steam railroad and the opening up of 
idents of the economics of what had been known as the Great Amer! 
ition have come to realize that can Desert lying to the west of the Missis 
nditions can be reached only when sippi, and with the construction of a rail 
y is served by a combined system road system paralleling the river, there was 
ids and canals or other waterways a gradual decline of water-borne traffic, the 
er, the Middle West possesses a passenger travel almost in its entirety, and 
twork, being served by over the freight traffic in an ever-increasing de 
iles of track, which represents some gree, being absorbed by the new and swifter 
r cent of the total mileage of means of transportation 
d States This railroad system has The utility of this great river for the con 
d along lines that are admir veyance of freight is greatly curtailed by the 
i to meet the conditions. which ’ fact that it is subject to heavy floods which 
huge and bulky tonnage shall be — pen Bataan Se ers ts Gk a cea altos wash away its banks and deposit the ma 
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Bear-trap dam ; 


CONTROLLING WORKS OF DRAINAGE CANAL, 


downstream view 


TYPICAL EXCAVATOR AT WORK ON DRAINAGE CANAL, 

















JUNCTION OF EARTH AND ROCK CUTS ON THE CHICAGO DRAINAGE CANAL, 
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This great artificial channel, 22 feet deep, 110 to 202 feet wide, and 28 miles long, will form the first section of the Lakes-to-the Gulf waterway. 


MAIN CHANNEL OF DRAINAGE CANAL, ROMEO CURVE IN DISTANCE. 


by way of the Illinois artificial waterway, which, with its connections, is 


teria! in shoal hat pot only render navigation diffi from Lake Michigan at Chicago 

cult and hazardous, but put a serious limit upon the and Mississippi rivers to New Orleans on the Gulf of nearly forty miles in length, was constructed for the 
size and character of the fleet of vessels employed Mexico. The proposal for a waterway from the Lakes purpose of preventing contamination of Lake Michigan 
For many decad past, the United States government to the Gulf dates from the first settlement of the coun- by the sewage of the city, the whole of which was at 
has maintained a low-water depth of between eight try, and from that time to this several surveys have that time being discharged into the lake. The distance 
and ne feet from St. Louis to the Gulf. This has been made. As far back as 1848, the State of Illinois from the mouth of the Chicago River to its junction 
been done by a system of bank protection, dikes and built the Illinois and Michigan Canal, which leaves the with the main drainage canal is six miles, and this 
dams, assisted by dredging The depth secured, how Chicago River six miles from the lake, and extends portion of the channel is to be widened to two hundred 
ever, is so limited as to absolutely prevent the develop to the head of navigation on the Illinois River at feet with a mid-channel depth of twenty-six feet. The 

















LOCK WALL; OVERFLOW FOR 48 AND 12-FOOT DAMS; TAIL RACE AND POWER HOUSE, 


ment of the traffic to a point commensurate either Lasalle, a distance of nearly one hundred miles. The main channel is cut from the river through the divide 
with the magnitude of the river, or the agricultural project included the improvement of the river down which separates Lake Michigan from the watershed of 
and industrial wealth of the vast empire which Nature to the Mississippi by a system of locks and dams cal the Des Plaines and Illinois rivers. It has a uniform 
destined that it should serve culated to give a minimum depth from Chicago to depth throughout of twenty-two feet, and it varies in 

The recent encouraging revival of interest in the St. Louis of seven feet bottom width from 110 feet to 202 feet according to 
development of our waterways has been nowhere more Tue LAKes-ro-THE-GULF WatTeRWway.—The present the character of the material, earth or rock, through 
niarked than in the Mississippi Valiey. Among the active agitation for the construction of a fourteen-foot which it is cut Its length from the Chicago River to 
varicus schemes for the improvement of the river, the waterway from the Lakes to the Gulf originated at the the controlling works at Lockport is 28.05 miles. Sub 
one which overshadow ill is the proposal for a deep time when the State of Illinois authorized the con- sequently to the completion of the canal, a water- power 
waterwa I h of fourteen feet, truction of the Chicago Drainage Canal. This great extension was constructed, which added another 4.30 
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THE PROPOSED LANES-TO-THE-GULF WATERWAY. 
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THE LOCK AND ONE END OF THE POWER HOUSE. 


miles of waterway, making a total from Lake Michigan 


of about 38! 


5 miles. Into the drainage canal is admit- 
ted from Lake Michigan a volume of water whose flow 
is equal to 10,000 cubic feet per second. 


At the 
consisting of gates and a movable bear-trap dam, by 


end of the canal proper are controlling works 


which the flow of water from the main channel is 
controlled, and the height of the water regulated. 
There are seven metal sluice-gates of the Stoney type 


ith a vertical travel of 20 feet and an opening 30 
and the bear-trap dam has a vertical oscilla- 
tion of | South of the 


controlling works the Des Plaines River (tributary to 


feet wide, 


2 feet on an opening of 160 feet. 


the Illinois River) has been widened and deepened to 
accommodate a flow of 1,500,000 cubic feet of water 
per minute. The main channel, the extension to 


Joliet, etc., involve a total excavation of over 42, 
and the estimated 
cost of the completed work is $50,000,000. 

The the 
the water power passing through the Chicago canal 


1903, the 


000,000 cubic yards of material 


legislation authorizing development of 
was secured in scheme contemplating the 


extension of the main channel as a waterway and 


canal for four miles south from the controlling 
works. The power house, of which we present an 
illustration, was located on this extension, two 


miles below the controlling works, at a point where 


waterway from Lockport to Grafton on the Mississippi, 

near the mouth of the Illinois River; and in 1905, the 

Engineers submitted a proposal to canalize 

the river from Lockport to Utica, a distance of 63.5 

miles. The plans provide for locks 80 feet wide, 600 

feet long, and with 42 feet of water over the sills. 
From Utica to Grafton on 


Board of 


HYDRAULIC DREDGE EXCAVATING CHANNEL. 


and that the expense of maintaining the channel be 
borne by the Federal government. 

The problem presented by the 38 miles of the Missis 
sippi River from Grafton to St. Louis is complicated 
by the discharge of the Missouri River, 
a serious disturbing element; and it was proposed to 


which acts as 





the 229.5 miles, 
it was proposed to dredge a 
channel having a_ bottom 
width of 200 feet, and depth 
at low water of 14 feet. It is 
considered that the volume of 
10,000 cubic feet, which 


Mississippi, 













































UPSTREAM FACE BUTTERFLY DAM ; 
CHANNEL EMPTY, DAM CLOSED. 


avoid the difficulty by the construction of 
an entirely separate waterway along the 
easterly bank of the river. The plan pro- 
vides for the construction at Alton of a 
huge wicket dam 2,500 feet long, 
by raising the water level 14% feet, would 
create a pool that would raise the 
water level at Alton about 8 feet 

combination with dredging, would enable 


which, 


low 


and, in 












CONTROLLING WORKS. 


passes through the Drainage 
Canal, from Lake Michigan, 
will supply sufficient water 
during the summer season to 
give the required depth of 14 
feet from Lockport to the 
Mississippi River. Further- 
more, it is estimated that the 
10,000 cubic feet of water per 








FORTY-EIGHT-FOOT SECTOR DAM AT POWER HOUSE. 


a drop of 34 feet is available for development. The 
building, constructed wholly 


, is 70 feet. wide, 47 feet high, and 385 feet 


power-house which was 


of concrete 


for the de- 
35,000 


second will serve 
velopment of about 
horse-power in that portion 
of the canal lying between the Lrainage Canal and 
Utica. The State of Illinois stands ready to undertake 
the whole of the work from the end of the Drainage 


CONSTRUCTION OF STONEY GATES AT 


the full 14 feet of depth to be maintained 
A canal would be cut from the pool, jus 
above the easterly end of the dam, 
extend parallel with the 
Merchants Bridge at St. Louis, a distance of 
The canal would be maintained at the level of: the 
Grafton to Alton pool, and at its southerly end a lock 
80 feet wide and 600 feet long with a lift of 30 feet 
would the the canal to the 
deep water at St. Louis. 

The most difficult portion of the 


t 
and 
river to the 


38 miles 


pass vessels down from 


Sr. Louris To Catro, 


whole waterway from the Lakes to the Gulf is the 
stretch of 180 miles from St. Louis to Cairo. At low 
water the river falls on a grade of 0.6 foot per mile, 


producing a rapid current, and there is the added com- 
plication that an enormous amount of sediment is 
brought down from the River. Three 
ods have been proposed for dealing with this difficult 
First, the 


Missouri met h- 


section. construction of an independent 





long. Canal to Grafton, stipulating to turn over the com- canal. This would be the simplest solution of the 
In 1902 Congress provided for a survey by its engi- pleted navigable channel to the United States on condi- problem and the surest, but its cost would be alto 

heers to determine the feasibility of building a 14-foot tion that the State retain control of the water power, gether prohibitive. The second scheme would be to 
¥ 
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PANORAMIC VIEW OF A STRETCH OF THE WATER FRONT OF THE 


MISSISSIPPI AT NEW ORLEANS, 


THE PROPOSED LANES-TO-THE-GULF WATERWAY, 








canalize the river by building across it at stated in- 
tervals submerged dams, which would change the total 
pe of 109 feet into a series of pools, with locks for 
ships from one to the other. This scheme 
open to the objection that the enermous amount of 
silt brought down by the Missouri River, and the ma- 
erial from the constantly eroding banks of the river, 
would ultimately fill up the pools and necessitate 
heavy dredging. The third method, and probably the 
hest, would be to maintain the stream at a stated width 


between banks that were thoroughly protected with re- 


unlikely that the ultimate solution of the 
problem wilil consist in a combination of the three 
methods suggested above It must not be forgotten, 
moreover, that the volume of water available on this 
stretch during the lowest stages of the river will be 
increased by the 10,000 cubic feet per second dis- 
charged from Lake 
Canal. Further presumptive evidence of the feasibil- 
ity of the maintenance of not less than 14 feet through- 
out the year is to be found in the fact that the im- 


provement work, which has been carried on by the 


Michigan through the Drainage 


government engineers under limited appropriations for 


a number of years. has shown it to be entirely possible 


to maintain a least depth of & feet throughout the 
period of the lowest stages of water. 


Cairo To THe Gur or Mexico—South of Cairo, the 
Mississippi enters the “great alluvial basin,” and the 
one of keeping the river within its 


in this reach of the 


question becomes 
banks and controlling the floods. 
river the low water flow is 70,000 cubic feet per sec- 
ond, which at high water increases to 1,600,000 cubic 
feet For over half the year, except in years of un- 
usually low water, a depth of 14 feet is available. The 
300 miles of the river from Red River to the Gulf pro- 
vides sufficient depth at all seasons of the year even 
for ocean-going ships; but from Cairo to the mouth 
of Red River, a distance of 165 miles, there are obstruc- 
ting bars which would have to be cut through to main- 
tain the 14-foot depth. 

For the past six years the engineers have had little 
difficulty in maintaining a 9-foot channel through 
these bars by dredging. The Mississippi River Com- 
mission during 1907 maintained eight dredges at differ- 
ent bars during the Jew-water season, in order to de- 
termine the possibility of maintaining a depth of 14 
feet, and at three different points it was found possible 
to develop and maintain depths of 16 feet, 17 feet and 
16 feet respectively. 

THE Pressing Neep ror THe New Waterway.—That 
the railroads are incapable of handling with facility 
and dispatch the business of the busy season was re- 
cently recognized by James J. Hill, when he advocated 
increasing the trackage by the expenditure of $500,- 
900,000 for new roads. The necessities of the West, 
however, are so pressing that they cannot await the 
duplication of railway mileage; moreover, the business 
men of the entire country, who are interested in the 
movement of freight, realize that the only permanent 
and economica! solution of the various transportation 
problems is the improvement of the streams and rivers 
of the United States. A complete system of waterways 
would act as a regulator of rates and, as we have noted 
above, would serve to relieve the railroads of the more 
bulky freights which are the cause of the present con- 
gestion. 

That the Lakes-to-the-Guif Waterway would be a 
beneficial and profitable enterprise is shown by a com- 
parison of the freight movement by river and by rail 
from the port of St. Louis for the years 1865 to 1900, 
the statistics of which, gathered by J. A. Ockerson, of 
the Engineers’ Club of St. Louis, were published in 
the Report of the Mississippi River Commission for 
the year 1901. They show that the maximum rate on 
wheat by rail from St. Louis to New York was 24.6 
cents per bushel in 1877 and 11.6 cents per bushel in 
1900, as against 8% cents in 1877 and 4% cents in 
1900 from St. Louis to the seaboard at New Orleans. 
Again, the total number of bushels of grain exported 
from St. Louis from 1883 to 1900, inclusive, was 761,- 
004,715. The average rate per bushel from St. Louis 
te Liverpool by the Mississippi and Gulf route was 6.85 
cents less per bushel than by rail via Atlantic ports. 
These figures show that the magnificent sum of 
$52,000,000 might have been saved to the producer 
and shipper had the grain been carried by the river 


over 


route 

The possibilities of river traffic are shown by the 
two following iliustrations. The steamer “Sprague,” 
a typical stern-wheel towboat of the Mississippi River 
type, recently took down the river at one hand the 
cargo of 67,000 tons of coal. It would have required 
nearly 2,060 cars containing the average carload to 
haui this single cargo. Again, the “Harry Frank” has 
carried 9,266 bales of cotton and a quantity of cotton 
seed at a single load. This single cargo would have 
made 300 train carloads. There is a wrong impres- 
sion in the popular mind as to the relative speed of 
transportation by water and rail. The “Sprague” took 
down her huge cargo in barges at a speed of from 75 
to 100 miles per day, which is much faster than the 
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average speed, as given by a high railway authority, 
of freight carried by rail. 

It is our firm belief that the opening of a waterway 
14 feet deep from the Lakes to the Gulf would not 
only cause an immediate development of the existing 
traffic, but that a type of steamer suitable for lake 
and river traffic would be built to meet the special 
Furthermore, we believe that the re- 
sults would be so encouraging as to warrant, before 
many years had gone by, the expenditure of additional 
sums of money in increasing the depth of the channel 
to 20 feet for the accommodation of through shipments 
in bulk from lake and Mississippi ports to foreign coun- 
tries. 


requirements. 
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Halley’s Comet, 


The total eclipse of the moon on the morning of 
November 27th was well observed by Prof. Brooks at 
Smith Observatory, Geneva, N. Y., the sky being un- 
usually clear after a long period of clouds and storms. 
As a naked-eye spectacle the eclipse was a very beauti- 
ful one, the moon when immersed in the earth’s 
shadow having the appearance of burnished copper. 
All the different phases took place according to the pre- 
dicted times as follows: 


H. M. 
Moon entered shadow............ 2 11 A.M. 
Total phase began............... oe 14A.M. 
Middle of eclipse................ 3 55 A.M. 
Total phase ended............... 4 36 A.M. 
MiOCW: FOG Gs 8 ketene vrisnaes 5 38 A.M. 


The moon was in Taurus, and the occultation of a 
number of stars by the moon was observed. 

Several bright meteors from the Biela radiant, and 
which were due that night, were noted. 

Most interesting of all, however, was the observa- 
tion of Halley’s comet with the large telescope during 
the total phase of the eclipse. During moonlight the 
comet was quite invisible even in the largest tele- 
scopes, it being yet quite a faint object. But during 
totality the sky was quite black, and on setting the 
telescope to the computed place Prof. Brooks had this 
celebrated comet at once in the field of view. Although 
faint and small, a mere misty spot with a central con- 
densation and diffused edges, it was an easy object in 
the 10-inch aperture equatorial telescope. But in a 
few weeks it will be considerably nearer the earth, and 
should be visible in moderate-sized instruments. 

The position of the comet on the morning of Novem- 
ber 27th was right ascension 4 hours 44 minutes 10 sec- 
onds; declination north 16 degrees 18 minutes—a short 
distance south and east of the bright red star Alde- 
baran in the constellation Taurus. 

The comet is moving westerly through Taurus at 
the rate of about one degree daily, but changing very 
slightly in declination toward the south. 

ee ee 
A New System of Wireless Telephony. 


Prof. Majorana has made his hydraulic microphone 
the basis of a new system of wireless telephony. The 
hydraulic microphone consists essentially of a small 
glass tube, which is attached to a stretched membrane 
and serves as the outlet of a jet of slightly acidulated 
water, which is subjected to a certain constant pres- 
sure. The descending stream passes, at a short dis- 
tance below the outlet, between two platinum elec- 
trodes, establishing a connection, the resistance of 
which is modified by the local variations in the diam- 
eter of the stream which are produced by the vibra- 
tions of the membrane. The electrodes and the liquid 
between them complete the circuit of a Poulsen genera- 
tor, which consists essentially of an electric arc in an 
atmosphere of hydrogen. When words are spoken into 
the mouthpiece uttached to the membrane, the arc 
emits aerial electric waves, which are in exact accord- 
ance with the sound waves striking the membrane, 
and from which the spoken words can te reconstructed, 
by suitable devices, at the distant station. Prof. Ma- 
jorana has experimented with a thermo-electric and a 
rarefied gas receiver, and has transmitted speech to a 
distance of nearly 200 miles. 
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A Rule for Stairways, 
BY A. E, DIXON. 


In the building of stairways and ladders there is a 
simple little rule that is of general application and 
makes the most comfortable and practicable affair to 
climb. It is: 

2 x the riser + the tread = 24 to 25 inches. 
For a ladder this gives a vertical distance between 
rungs of 1 foot, and the rule is based on the common- 
sense principle that it is more than twice as hard to 
lift as it is to go on the level but there is less of it 
to do. 

In a power plant the stairs should be straight in 
order to permit of handling long lengths of pipe, etc. 
In regard to width, 2 feet 9 inches is about the mini- 
mum, but the stairs are sometimes cut a little nar- 
rower; where room is available it is better to make 
the stairs 5 feet wide, which gives plenty of room for 
two to pass without crowding.—Power. 
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A TREADLE BOAT. 
To the Editor of the Screntiric AMERICAN: 

Back in 1856, when I was eight years old, my par- 
ents and I had to cross the Hudson River from Hudson 
to Athens, N. Y. We crossed in a ferryboat which was 
propelled by horses which worked a treadle beneath 
the upper or main deck. These boats were in common 
use at that time. From this you will see that what 
may seem curious to the present generation is in real- 
ity something that was very common half a century 
ago. CHARLES A. Harris. 

Two Harbors, Minn. 
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ANOTHER MAGIC SQUARE. 
To the Editor of the Screntiric AMERICAN: 

In the October 30th issue of the ScreENTIFIC AMERICAN 
you publish a certain five square which contains an in- 
scribed diagonal square having all the odd numbers 
of the square within said inscribed square. Any 
square based upon a prime number can be arranged so 
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as to conform to the same conditions. Rummaging 
among a lot of eleven squares made some years ago, 
IT found one having all the odd numbers in same gen- 
eral position, but need a little transposition to render 
the odd numbers regular. I inclose you the rearranged 
square, showing many interesting features besides the 
massing of the odd numbers. A. GALPIN. 
Appleton, Wis. 








A Metallic Filter. 

In all filters of the type of the Chamberland “can- 
dle” the fine particles suspended in the liquid are re- 
tained rather by adhesion to the filtering diaphragm 
than by inability to pass through the channels which 
traverse the latter, as the diameters of these channels 
are much larger than those of the particles and mi- 
crobes which are arrested. The capillary forces are 
able to exert this filtering action because of the great 
length and irregularity of the channels of these filters 
of porcelain or infusorial earth. The use of these fil- 
ters is attended by two inconveniences. 

1. After a longer or shorter interval (only 3 or 4 
hours in some cases) microbes are found to pass the 
filter, either because their proper motions are too 
swift to be stopped by the capillary attraction, or be- 
cause they multiply in the channels of the filter. 

2. The long and sinuous channels offer great resis- 
tance to the flow of viscous liquids, and this resistance, 
in contrast to the filtering power, continually increases. 

Gobbi has devised a metallic filter, the efficiency of 
which depends upon the narrowness of its channels 
and which removes microbes permanently, while the 
molecular adhesion is lessened by straightening the 
channels and diminishing their length. 

The Gobbi filter consists of a strip of nickel 1/250 
inch thick, about 1/16 inch wide and several hundred 
feet long, very finely corrugated transversely and 
rolled into a coil which can be tightened or loosened 
by a screw. The filtering channels, formed by the op- 
posed corrugations of the successive spires, are straight 
and only 1/16 inch long (the width of the nickel rib- 
bon) while their diameter can be made less than those 
of the smallest known microbes by tightening the 
screw. 

This filter not only arrests all microbes during a 
period of several days but retains colloidal particles 
much smaller than microbes, so that solutions of dyes 
are completely decolorized by passing through the 
filter. 


2+2+>+ 
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Severai American railways are experimenting with 
mechanical stokers for locomotives. In very few cases 
have accurate tests been taken, and those that have 
show results unfavorable to the stoker. Where the 
firing is well within the capacity of one man without 
mechanical aid there does not appear to be much rea- 
son for installing mechanical stokers, although in 
America it is hoped that they will help to abate the 
black smoke nuisance. 
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American Harvesting Machinery—The 
Birth and Growth of a Vast Industry. 


If the political economist is asked to designate the 
ultimate source of the wealth of the United States, he 
will point without hesitation to our vast agricultural 
interests. In colonial days and during the first three- 


quarters of a century of our life as an independent 
republic, we were essentially an agricultural people. 
With the introduction of the steam railroad and the 
development of our merchant marine, came the devel- 
opment of our manufactures; but these, compared 
with our agricultural interests, were at first insignifi- 
cant. With the introduction of Bessemer steel, how- 
ever, we began to make rapid strides in all lines of 
manufacture, and during the past half century we 
have moved rapidly forward to the premier position 
among the great manufacturing countries of the world. 
Nevertheless, it is a fact that to-day, in spite of our 
leading the world in manufactures, it is customary 
for Wall Street to base its forecasts of the immediate 
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prosperity of the country upon the predictions of the 
State Agricultural Department as to the prospect of 
the next year’s harvest. 

This fact of the close relation between the products 
of our farms and the prosperity of the nation as a 
whole is pretty well known to every American; but 
probably few people realize how greatly the develop- 
ment of the farm iands of the United States and the 
cevelopment of their full productive capacity has been 
due to the invention of special agricultural implements, 


FORTY BINDERS AT WORK IN A WESTERN WHEAT FIELD. 


and particularly of that marvel of ingenuity, the Amer- 
ican harvesting machine. Originally designed to aid 
the farmer in developing sparsely populated districts 
in his own country, in which the amount of available 
manual labor was sadly disproportionate to the vast 
area brought under cultivation, American agricultural 
machinery has been shipped in enormous quantities 
to every agricultural country in the world, and has 
been undoubtedly the most potent factor in developing 
the vast cultivable areas of every continent of the 
world. 

For the beginnings of the agricultural 
industry as we know it to-day, we must go back to 
the year 1831 and to the State of Virginia, where 


implement 
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Cyrus H. McCormick built the first grain- 
harvesting machine. Compared with the modern har- 
it was but a crude affair. 
tained the essential elements that have been found in 


practical 


vester, Nevertheles it con- 
every grain harvester that has proved a success from 
that day to this. The parent machine had a main 
wheel frame, from which projected to one side a plat- 
form containing a cutter bar, having fingers through 
which reciprocated a knife which 

crank. Upon the outer end of the 


was driven by a 


platform was a 


divider, which separated the grain to be cut from that 
to be left Above the platform 
a reel, which hold the grain 
reciprocating knife and throw the cut grain back upon 
the platform. The machine 
which walked by the side of the zrain This machine 
was successfully operated on the 
near Steel’s tavern in the summer of 1831. The 


standing. was placed 


served to against the 


was drawn by a team 
farm of John Steel 
farm- 
ers of those days were proverbially conservative, and 
it is amazing to learn that it was not until 
Mr. McCormick succeeded in making his first sale. It 
horse-back 
Ohio, and 


L840 that 


was not until he had gone personally on 
among the Indiana, 
Kentucky, and obtained from them written 


farmers of Illinois, 


orders for 





A COMBINED REAPER AND THRESHER DRAWN BY THIRTY HORSES AND MULES AT WORK ON A FIELD OF BARLEY IN 








} machines, that he induced a firm in Cincinnati to 
ike up their manufacture 

next step in the development of the reaper of 
}1 was the addition of the raker’s seat, a device in- 
by McCormick in 184 by which the raker 
could be carried upon the machine and rake the grain 
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brothers of Indiana added a series of endless bands 
for carrying the grain, after it had been cut and 
reeled upon these bands, to the side of the machine, 
from which it was dumped upon the ground. In the 
same year Jonathan Haines brought out the first 
“header,” which was pushed ahead of the horses, clip- 
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vester that was ever put upon the market. After 
various attempts had been made to use wire for bind- 
ing, Gorham in 1874 put in the field the first successful 
automatic self-sizing binder. This remarkable machine 
contained the essential elements of the McCormick 
reaper with the ingenious grain binder added. The 























A 100-TON STACK OF ALFALFA RAISED ON 
IRRIGATED LAND. 


from the platform to the ground In the spring of 


i851 McCormick exhibited his reaper at the World’s 
Fair at London, and was awarded the Grand Council 
Medal On this occasion the judges referred to the 
reaper being worth to the people of England “the 

10le cost of the exposition.” At a later exposition 
McCormick received from the French gevernment the 
decoration of the Legion of Honor for “having done 
nore in the cause of agriculture than any living man.’ 


The next step was taken in 1849, when the Mann 


BALED HAY RAISED ON IRRIGATED LAND, 
TRUCKEE, NEVADA. 


ping the heads of the wheat, which were carried on 
endless aprons to the side of the machine and depos- 
ited in wagons. 

In 1850 Adams and Gifford built the first hand-bind- 
ing harvesting machine, which contained a platform 
upon which the grain fell from the endless apron, 
where it was bound by men carried upon the reaper. 

rhe next stage of development toward the modern 
self-binding harvester was the attachment of a binding 
device to take the grain that had been cut and raked 

into gavels, and bind the same automatical- 


MACHINE LOADING ALFALFA AT LODI, 
CALIFOKNIA, 


grain is delivered upon a platform, where it is seized 
by packers, carried forward into a secondary chamber, 
where it is compacted by the packer against a yielding 
trip so arranged that when sufficient grain is accumu- 
lated the trip yields and starts the binding mechanism 
into operation. The cord is carried on the machine 
in a ball. The grain is forced against this cord by the 
packer, and when the binder starts, the needle encircles 
the gavel, carrying the cord to a knotting-bill of the 
Bethel type. Here the end is again seized by the 





ly into bundles; the patent for this device 








being taken out by Heath of Ohio in 1850. 
Then came Jacob Bethel in 1864, who pat- 
ented the knotting bill which loops and 
forms the knot, and the turning cord 
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TYPICAL OUTFIT ON A LARGE OREGON 
FARM. 


holder for retaining the end of the cord; 
and later in 1873, after associating himself 


















with A. Wood, he built and sold what was 





THRESHING GRAIN AT CARSON, NEVADA. 


probably the first automatic self-binding har- 


BALING HAY AT FALLON, NEVADA. 




















HEADER AT WORK IN A KANSAS WHEAT FIELD, 


CORN BINDER AT WORK IN THE FIELD, 
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rotating holder, the loop formed, the ends of the bands 
severed, and the bundle is discharged, bound, from the 
machine. At the same moment a gate, which, during 
the binding operation, has shut off the flow of grain, 
retracts, and the operation is again repeated. 

In the thirty-five years since the production of the 
first successful self-binder, the progress in the devel- 
opment of the harvester has been in the direction of 
improving its mechanical details and increasing its 
size and capacity. Originally, the threshing of the 
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50 cents per acre, and the horse-drawn machine oper- 
ates at an expense of from 50 to 70 cents per acre. 
There are but few statistics obtainable with relation 
to the early growth of grass-cutting and grain-reaping 
machinery. In 1840 there were three reapers made, 
and less than that number of people were employed 
upon them. In 1845, 50 people were employed in the 
manufacture of 500 machines. In 1850, the production 
had increased 3,000; and in 1860, 20,000 machines were 
produced, in the manufacture of which 2,000 people 
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wheat land can be plowed, harrowed, and seeded within 
a comparatively short time; for tractors-are also used 
to operate seeding machines, both the pulverizing and 
seeding being done in one operation. With the old 
style plow, two acres per day could be plowed, at the 
cost of $2.50 per acre. With the gang plow drawn by 
gasoline tractor, one and one-fourth acres can be 
plowed in an hour, at the cost of 75 cents an acre 
If the plows are drawn by a steam tractor, the cost 
is $2 per acre. 

















This machine cuts the wheat, threshes it, and delivers it ready sacked in one continuous operation. 


grain was done by separate threshing outfits which 
traveled from farm to farm for this purpose; but with 
the opening up of the huge wheat ranches of the West, 
there has been developed and brought to great per- 
fection a combined harvester and threshing machine, 
several illustrations of which are herewith reproduced. 
These wonderful machines cut, thresh, and sack the 
grain at one operation. As they travel through the 
field, one sees the cutting bar, 15 to 25 feet in length, 
slicing its way through the standing grain, and on 
the other side he witnesses the steady delivery of the 
grain in sacks, ready to be hauled to the railway ele- 
vator. The iargest of these machines are to be found 
in operation on the Pacific coast. They are either 
hauled by teams of from thirty to forty horses, or by 
large steam traction engines. The biggest of these, a 
Best machine, is hauled by a traction engine of 110 
horse-power. The cutting bar is 25 feet long, the sep- 
arator or thresher measures 54 inches, and has a 
capacity for cutting and threshing 65 to 100 acres of 
wheat per day, the amount depending upon the con- 
dition of the grain to be harvested. The cutting bar 
of the horse-drawn machine is 16 feet long, and the 
thresher measures 36 inches. This machine can cut 
from 35 to 40 acres per day. The harvesting expenses, 
when using the steam harvester, are from 35 cents to 


REAR VIEW OF A 50-HORSE-POWER HARVESTER COMBINE. 


were employed. About the year 18§$0, shortly after 
the automatic cord binder was perfected, there was an 
immediate and marked increase in the output, so that 
by 1885 there were more than 100,000 self-binding har- 
vesters built and sold, and 150,000 reapers and mowers, 
20,000 people being engaged in their production. 

Although the American harvesting machine has ex- 
erted the most potent influence in the development of 
the arable lands throughout the world, there has been 
a similar advance in the improvement of other agri- 
cultural implements, and a similar growth in the 
magnitude of the industry devoted to their manufac- 
ture. For the following statement of the progress 
made as shown by a comparison of methods, old and 
new, we are indebted to Mr. M. R. B. Owings, of the 
International Harvester Company: 

PLowtNnG BY OLD MetrHuops AND New.—The old wooden 
beam walking plow has been superseded by the modern 
steel-beam riding gang plow. Throughout the great 
Northwest, and in nearly all the region west of the 
Mississippi River, the plow drawn by a traction engine 
has long since passed the experimental stage. Several 
16-inch plows are drawn by a 20-horse-power traction 
engine. On a large farm, where three or four such 
outfits are in operation at the same time, it is not 
difficult to understand how thousands of acres of good 


SUMMARY OF THE AGRICULTURAL MACHINERY INDUSTRY, 
1850-1895 





Census 
i | 
1905* 1896 | so | 186 
| j 
Number of establish-| i | 
Ds. i” sbeeedded 648 910 | 2.076 | 1,383 
Capital...... |s196.1 40,700 |$145,313, 997 |334 834.600 | $3.564,202 
Salaried officials, clerks, j j 
etc., number, . | 7.199 8,717 | : 
Salaries. sesseees| $7,572,646] $3,704,667 | (4) 
Vage earners, average} | 
ae 3882; 





$18,107,004 ($12 


Total wages.. | 
11,129,548 | 


Miscellaneous Expenses. | 


15,178,098 











Cost of materials used 48,281,406 | 31,608,265 | 21 
Value of products,...... | 112,007,344] 81,271,651) 52 
| | 
* Exclusive of the statistics of 98 establishments < d primari ir 
the manufacture of other products, These establishments made agri- 


cultural implements to the value of $1,349,679 


THRESHING MAcHINES.—The threshing outfit com- 
monly used thirty years ago consisted of the old-fash 
ioned separator and the now antiquated horse power 
There were one or two band cutters; and one or two 
feeders, according to the width of cylinder, were re- 
quired to feed the grain into the machine; three or 


| 
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four men measured and sacked the grain, while three 
































The harvester is shown at work in the wheat field of an Idaho corporation that owns 10,000 acres. The average yield on this ranch is 30 bushels to the acre. 


FRONT VIEW OF THE HARVESTER COMBINE SHOWN ABOVE. 
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to six men were kept busy stacking the straw in a 
cloud of choking dust 

The modern threshing machine is equipped with an 
automatic band cutter, self-feeder, automatic weighing 
and sacking device, and pneumatic swinging straw 
stacker, the necessary power to operate all of which 
being either a gasoline or steam traction engine. By 
the old method of growing wheat, the time required 
The modern har- 
vesting machines can cut the time down to ten min- 


’ 


to produce a bushel is three hours 


cents per bushel, as com- 
The old thresh- 


utes; the old cost being 17 
pared with cents per bushel now 
ing machine had a capacity of 175 to 225 bushels per 
1andle 2,000 bushels 


day; the modern machines can 
and over in the same time. 

HayiInGc Macuines.—A similar advance has been 
made in machines for handling the hay crop. The old 
revolving, wooden-tooth hay rake has given place to 
the self-dump, sulky, steel hay rake. This machine 
can be operated by a ten-year-old boy, who can do 
more and better work than could a man using the old 
method. The hay tedder enables the farmer to cure 
his hay quickiy, and greatly improve the quality of 
the hay. By means of the hay loader, timothy, clover, 
or alfalfa can be taken direct from the swath and 
loaded on the wagon With the modern sweep rake, 
the hay can be taken direct from the swath or cock 
and put into the stack with the hay stacker. Exten- 
sive use is also being made of the derrick hay fork, 
especially when the hay is to be put away in the mow. 

Corn Macuines.—Thirty years ago, much of the corn 
crop was planted by hand, cultivated with a one-horse 
walking plow, cut by hand with the corn knife, and 
put inte the shock by main strength and awkwardness. 
To-day the check rower automatically plauts the corn 
in hills exactly the same distance apart, so that the 
corn will be in rows, no matter in what direction you 
may look at the field; in other words, the young corn 
can be cultivated with a riding sulky cultivator both 
ways, east and west, as well as north and south, which 
of course thoroughly destroys all weeds. When the 
crop is matured, the modern corn binder cuts and 
binds the corn into bundles ready to be put in the 
shock. One man with a corn knife can cut about one 
acre of corn in a day; the modern corn binder cuts 
and binds six to ten acres in a day 

The corn husker and shredder has been developed 
and perfected within the last twenty years. This won- 
derful machine enables the corn grower to double the 
value of his corn crop Heretofore, corn has been 
iusked by hand, and the stalks have been allowed to 
stand in the field and go te waste: for cattle will not 
eat standing corn stalks. Cutting corn by hand was a 
slow and laborious task at best; but with the modern 
corn binder the farmer can cut his corn crop promptly, 
at the time when the nutritious juices are still in the 
etalk. With the husker and shredder he can husk his 
corn and shred the stalks, leaves, and husks into 
stover, which can be put away in the mow the same 
as hay, or can be baled. Cattle, horses, and sheep can 
be fed on shredded fodder all winter, and they will be 
kept in good condition without any other feed In 
the United States nearly one hundred millions of acres 
are devoted to growing corn. About two tons of corn 
stalks are grown on every acre. The modern improve- 
ments made in the machines used for handling the 
corn crop make it possible for the farmer to save two 
hundred million tons of corn fodder, which, when 
shredded into stover, is fully equal in feeding value to 
good timothy hay. At the low estimate of $5 a ton, 
the husker and shredder alone, if the whole corn crop 
were shredded, would annually add one billion dollars 
to the agricultural wealth of the country. The corn 
sheller enables the farmer to shell his corn quickly, if 
he does not wish to market his crop in the ear 

Cream Separator.—In the old days, the milk was 
strained into crocks and put away in the cellar over 
night. The cream was skimmed from the crocks, and 
laboriously churned into butter by hand This old 
method left the skimmed milk almost valueless—cold, 
sour, and diluted to such an extent that it had little 
value for feeding purposes. When the cream separator 
is used, the skimmed milk is both sweet and warm, 
and is much relished by calves and pigs. A great 
deal of work involved in handling the milk is saved 
by the use of a cream separator. The milk does not 
have to be carried into the house.or to the cellar, or 
to the spring or cooling tank; there are no unneces- 
sary cans, crocks, pans, and other vessels that must 
be washed. The cream separator enables the farmer 
to double his dairy products with less than one-third 
of the work involved in handling the milk the old way. 
The yearly income from a good cow should be $89.25. 
Under the old methods the yearly loss was $22: which 
is altogether eliminated by the use of the cream sep- 
arator. 

Gasouine Exatne.——Among the improvements which 
have helped to transform drudgery to a pleasurable 
pastime on the farm, the gasoline engine must be given 
a prominent place. When we were boys on the farm 
nearly all the odd jobs were done by hand. The wood 
pile and the corn crib were always full of terrors for 
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the average farm boy; but the gasoline engine has 
wrought a magical change. This mechanical handy 
man will furnish power to operate the cream separator, 
to churn, and to feed the ensilage cutter, and it will 
saw the wood and shell the corn, and do innumerable 
other chores that are familiar to everyone who has 
been brought up on the farm. The gasoline engine is 
both an economical and reliable power, and it needs 
but little attention. A 10-horse-power engine of good 
design uses about one gallon per hour when doing its 
full 10-horse-power work. The trolley car and the 
telephone are doing much to bring the farm into 
cioser touch with the larger cities; but it is the gaso- 
line engine that is doing most to keep the boy on the 
farm. It is made in various styles and sizes, to suit 
the needs of the ten-acre farm as well as those of the 
ten-thousand-acre ranch. 

MANURE SprReEApER.—A great deal has been written 
about the abandoned farms of New England; and were 
it not for the improvements made on the manure 
spreader, now so generally used, the same doleful 
story would be written about many farms in the Ohio, 
Mississippi, and Missouri valleys. This region has 
always been known as the garden spot of the world; 
but even the marvelous fertility that is so common in 
lilinois, Ohio, Iowa, Missouri, and other States, noted 
for their bounteous crops, would soon become exhaust- 
ea if the soil were not replenished with plant food. 
The manure spreader makes it possible for the farmer 
to renew the fertility of his soil every year. Instead 
of growing fifteen bushels of wheat to the acre, he 
fertilizes his ground properly, and reaps a harvest that 
will average thirty bushels to the acre; indeed, many 
fields have been known to yield as much as fifty bush- 
els per acre. i 

The modern farmer is working with a well-defined 
purpose. His constant aim is to do less work that 
requires muscle and brawn, but more brain work. He 
purposes to purchase machines that will do the drudg- 
ery and irksome tasks, while he himself can find time 
to solve the problems of farm management. A little 
bead work, properly applied to the management of a 
farm, will often turn loss into profit. 
——$—<>-2 a ———————_—__—_— 

A Zeppelin Polar Expedition, 

The object of the Zeppelin Polar Expedition Society, 
recently. organized in Germany, is sufficiently explained 
by its title. The executive committee has decided to 
send a preliminary expedition to Spitzbergen, in the 
summer of 1910, for the purpose of studying the ice 
of the polar sea and determining the conditions which 
must be satisfied by a dirigible balloon operating in 
the polar regions. The committee attaches great im- 
portance to new improvements which will enable Zep- 
pelin balloons to make long journeys, and deems it 
necessary to make preliminary voyages over sea in 
order to solve numerous problems which are very im- 
portant to the practice of aeronautics in such condi- 
tions. An airship will be at once designed for over- 
sea flights and should be completed by the beginning 
of the year 1911. 

It might be thought that, as Peary and Cook have 
reached the pole—and found nothing there, as could 
have been foreseen—it is useless to send out a polar 
expedition in an airship, but this view would be erro- 
neous. In previous expeditions the explorers have had 
neither leisure nor facilities for the collection of im- 
portant scientific data. If the Zeppelin expedition is 
successful its members will be less hampered by lack 
of time, and less exhausted by fatigue and privation. 
Hence they may be expected to make scientific observa- 
tions of great value. 

ee oe 
Aging Wines with Ozone. 





The quality of wine is greatly improved by natural 
aging in wood or glass, but this method keeps a large 
amount of capital unemployed and involves a loss of 
t or 5 per cent by evaporation. The same improve- 
ment in the wine can be accomplished more rapidly 
by the action of oxygen. Boussingiult proved that 
exposure to oxygen makes new wine less acrid and 
hastens the deposition of impurities in the form of 
lees. It is asserted, furthermore, that wine does not 
improve by age, either in wood or in glass, unless it 
has already absorbed a certain quantity of oxygen 
from the air, and Pasteur has proved that wine de- 
prived of oxygen is not altered by keeping. 

Artificial aging has often been tried but it has been 
found impossible to obtain the desired result by the 
introduction of either pure oxygen or pure ozone. 
The process patented by Alfred Dorn, a few years ago, 
appears to be more successful. It consists in the in- 
troduction of oxygen, and its transformation into 
ozone in the interior of the mass of wine. A tubular 
electrode connected with an oxygen tank and an induc- 
tion coil is inserted into the cask, and a portion of the 
oxygen thus introduced is converted into ozone by the 
electric current. The operation is continued for a 
period varying from twenty to ninety minutes, accord- 
ing to the quality and quantity of the wine. For dis- 
tilled spirits it may be necessary to continue the treat- 
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ment six hours. This rapid treatment must be fol- 
lowed by natural aging for a short time, but new Bor- 
deaux wine acquires by this method, in from forty to 
sixty days, the quality of wine kept for many years in 
bottles. 
+0 + 
Rats and Petroleum, 

The treatment of stagnant water with petroleum, 
which is effectual against mosquitoes, operates also in 
an indirect manner on rats. Mr. Mandoul has made 
investigations on board “L’Imerethie” during Septem- 
ber, 1907. These are abstracted in the Archives de 
Parasitologie. One of the holds of the ship, which 
contained silk cocoons, had been almost entirely de- 
vastated by rats. Their presence there had probably 
been due to the saccharine water from the fruits and 
ice placed near the hold in question. To this body of 
water, which it had been impossible to remove, petro- 
leum was added. Two weeks later, on arriving at Mar- 
seilles, it was found that not one cocoon had been 
damaged by the rodents. Mr. Mandoul sought to find 
out how the petroleum had been so efficacious; he en- 
deavored to determine the sensitiveness of the rat to 
petroleum. A sewer rat was subjected, during about 
forty-five minutes, to the action of the vapor of about 
100 grammes of commercial petroleum in a closed at- 
mosphere (a bell communicating with the exterior by 
a narrow orifice). The animal began to exhibit la- 
bored breathing and, during the last quarter hour, a 
lassitude in its movements. After these manifesta- 
tions the animal licked the hairs of its beard; it was 
depressed and ate little. Three days afterward it was 
found dead in its cage. The autopsy showed that its 
viscera were very congested, and that the intestines 
contained some petroleum. Another rat was subjected 
to a diet of petroleum. It refused bread treated 
with petroleum, but accepted meats. It died after 
about a quarter of an hour. The author made inquiry 
in petroleum refineries, and upon boats which trans- 
port this product. Rats do not exist there or are very 
rare. Mr. Mandoul concludes that rats have a peculiar 
aversion for petroleum, which drives them away rather 
than poisons them, the aversion with which they are 
inspired resulting from their desire to seek shelter 
from its toxic action. In addition, the petroleum, 
thanks to its insecticidal effect, rids the rats of their 
parasites and of the infectious germs which they are 
able to transmit. 

—_— — +0 aoe 
Chicory Coffee, 

At the Congress of the French Association for the 
Advancement of Science, which was held in Lille, Mr. 
FP. Dorveau gave a communication in which he studied 
the history of the usage of the roasted root of chicory, 
as a substitute for coffee—we are inclined to say, as 
an adulteration of coffee. 

The author of this invention is unknown; perhaps 
he was not willing that future generations should know 
the name of him who conceived what many consum- 
ers cannot fail to call a misdeed; it is true that the 
growers of chicory, and the manufacturers thereof, 
have worked hard to erect a statue for him. 

Not only is the name of the inventor unknown, but 
even the date of the invention has been seriously dis- 
puted, and is a question which has long been dis- 
cussed. After examining the documents, Mr. Dorveau 
believes he has been able to establish that the Dutch 
used chicory in 1690. There was a delay of almost 
a century before its usage spread beyond the country 
of its origin; the Prussians were the first to adopt it 
in 1763; the French have been making use of it since 
1771, and there has been a singular development of 
the usage of chicory in France since that date. 

Valmont d’Bomare, in praising the usage of chicory 
in his dictionary of natural history, published in 1875, 
without doubt contributed more than anyone else to 
its widespread use. 
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How Long Will the World’s Supply of fron Last? 

Less than 2 million tons of iron ore was mined in 
1800, less than 11 million tons in 1850, and nearly 85 
million tons in 1901. Some day the world’s supply of 
iron will be exhausted, and the question, when this 
day will come, has already been discussed. According 
to Prof. Binz, the total quantity of iron ore contained 
in known and workable deposits amounts to about 
8,000 million tons, distributed as follows: Germany, 
2,200; Russia, 1,500; France, 1,500; United States, 
1,100; Sweden, 1,000; Spain, 500; England, 250 million 
tons. As an annual production of 50 million tons of 
iron means an annual consumption of from 100 to 150 
million tons of ore, the entire available supply of iron 
ore, as estimated above, will be exhausted before the 
close of the twentieth century. Apart from the fact 
that vast regions of the earth have not yet been ex- 
plored in search of mineral deposits, this conclusion 
appears far too pessimistic for the reason that ores 
very poor in iron, which are not now worked but could 
be worked in case of necessity, exist in great abun- 
dance. Hence an exact answer to the question appears 
to be neither necessary nor possible, at present. 
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Gary: The Largest and Most Modern 


Steel Works in Existence. 





The rapid increase in the business of the United 
States Steel Corporation rendered it necessary, some 
four years ago, to make a considerable increase in its 
plant. The more or less congested conditions sur- 
rounding the various existing establishments led the 
company to search for a site where a large area of 
land could be purchased at a reasonable price, and 
which would be located within economical hauling 
distance of the great centers from which the supplies 
of ore, coke, and limestone could be derived. Such a 
location was found in the State of Indiana on the 
south shore of Lake Michigan, some twenty-five miles 
south of the city of Chicago. Here the company pur- 
chased a tract of over 9,000 acres, with a frontage on 
Lake Michigan of seven miles. One thousand acres 
of this property, including a water front two miles 
in extent, was selected as the site of the new steel 
plant. The property was a dreary waste of drifted 
sand, entirely uninhabited and covered with a scanty 
growth of grass and scrub timber. It was an ideal 
location for the purpose; for on one side it was accessi- 
ble by the ore-carrying steamers from Duluth, and on 
the other side it was served by several trunk railroads 
over whose tracks the coke and limestone could be 
brought in and the finished products hauled away, 
without any intermediate handling or trans-shipment. 

With such a virgin site to build upon the designers 
of the plant were able to work with a free hand; and 
the component parts of this, the greatest steel plant 
in existence, were therefore laid out with a strict 
regard to the economical handling of the enormous 
masses of raw material and finished product. It can 
be understood that where the total tonnage of material 
handled in any industrial establishment runs into the 
millions, it is of the highest importance that this 
material shall pass 
from process to pro- 
cess, from building to 
building, with as lit- 
tle handling and as 
short a haul as pos- 
sible; and in laying 
out the huge open-air 
structure and inclosed 
buildings which cover 
the 1,000 acres that 
include the present 
plant, strict atten- 
tion was paid to this 
feature. Furthermore, 
advantage was taken 
of several recent im- 
provements in the 
art of steel manu- 
facture, notably that of utilizing the blast furnace 
gases in gas-driven power plants to operate the blowing 
engine and provide electrical power for the operation 
of the various mills. Apart from the vast extent of 
the plant the feature which has attracted the attention 
of the engineering world to the Gary steel plant is the 
great economies which have been effected by the use 
of gas-driven engines of great size for the generation 
of practically all of the power required for operating 
the machinery. The plant is owned by the Indiana 
Steel Company, to whose vice-president, Mr. G. G. 
Thorp, we are indebted for assistance in the prepara- 
tion of the present article. 

Work was commenced in March, 1906, and at the 
present time over one-half of the plant has been com- 
pleted and is in operation. The work of construction 
is being steadily prosecuted and when the whole work 
is finished the equipment will be as follows: 

A harbor, with complete ore-unloading facilities, and 
a storage yard capable of accommodating 5,000,000 tons 
of ore. 

Sixteen modern blast furnaces, having an annual 
capacity of 2,400,000 tons of pig iron. 

Six open-hearth furnace buildings, each containing 
fourteen 60-ton furnaces. The combined annual capac- 
ity of this plant is 3,750,000 tons. 

A billet mill and a rail mill, the largest in the world, 
capable of turning out 4,000 tons of rails per day; plate 
mills, an axle-making plant, and a large group of 
merchant mills, the above plants having a combined 
capacity sufficient to roll all of the steel that can be 
produced in the open-hearth furnace plants. 

A blowing plant of a total capacity of 92,000 horse- 
pewer for furnishing air to the blast furnaces, operated 
by gas engines of 64,000, and steam engines of 28,000 
horse-power total capacity. 

An electric power plant, driven by gas engines of a 
combined capacity of 120,000 horse-power, for operat- 
ing the various mills. 

A complete equipment of mechanical shops at which 
all of the repairs can be made and much of the ma- 


(in gas engines). 


chinery required by the plant. 


Hot Blast Stoves. Boilers. 


8 Blost Furnaces 3600 7. Pig /ron per Bb hrs. 30% vsed here or ) v5 
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A water supply system, served by two 10-foot con- 
duits leading from Lake Michigan, whose pumps are 
capable of supplying 170,000 gallons of water per 
day under a head of 120 feet. 

A railway system extending throughout the plant 
which includes 125 miles of standard railway track. 

TOWN OF GARY. 

Adjoining the steel plant the company has built an 
entirely new town for the accommodation of its em- 
ployees. Already it houses some 15,000 people, of 
whom about one-third are employed at the works, and 
includes about 500 dwellings, three hotels, and a school- 
house built by the company. Also many dwellings and 
business blocks have been erected by private persons. 
The town has been laid out on the most approved mod- 
ern lines with broad, brick-paved, concrete, or macadam 
streets and cement sidewalks. It contains its own 
waterworks and gas plant, and the whole town is light- 
ed from a large generating station in the steel plant. 
Space has been reserved for two recreation parks, and 
everything is being done to render this city comparable 
with the best model industrial cities of the country. 

THE ORE DOCK AND UNLOADING APPLIANCES. 

When the ore steamers from Duluth arrive at 
Gary, they enter an artificial canal, 22 feet deep and 
250 feet wide, which extends at right angles with 
the shore line for a distance of 4,650 feet inland, 
when it widens out into a 750-foot diameter 
turning basin. The west bank of the canal ad- 
joining the steel works is formed by a massive 
concrete retaining wall, back of which, extending 
parallel with the canal, are the ore unloaders, the ore- 
handling bridges, and a vast open concreted area, with 
concrete walls on either side, for the storage of the 
ore for winter use. The completed plant will include 
ten unloading machines of the Hulett type. Each ma- 
chine consists of a massive walking-beam, at the outer 
end of which is a vertical arm ending in a 10-ton grab 
bucket. The steamer is moored alongside the concrete 
bulkhead, and as soon as the hatches are off, the un- 
loaders thrust their 10-ton buckets into the holds, 





Secondary Washer. Gas Holder: 
2.5% vsed here 





75% used here or 


4,700,000 cu ft p.h. cu.ft per hovr. 


tng of buildings efc. 
4.400, 000 cu. fh p.h. 


DIAGRAM SHOWING THE DISTRIBUTION OF THE FURNACE GASES AT GARY. 


bring up the ore, and deliver it to a conveyer car, 
which runs back and discharges it into a trough on the 
edge of the stockyard, or into a hopper on the machine 


‘from which it can be shot into cars. The machines will 


have a combined unloading capacity of 2,500 tons of 
ore per hour. Working in conjunction with the Hulett 
unloaders will be ten Hoover & Mason traveling con- 
veyer bridges. These huge structures, five of which 
are shown in our panoramic view of the steel works, 
are about 500 feet long. They extend from the con- 
crete trough, before mentioned, into which the Hulett 
unloaders discharge, clear across the whole width of 
the stockyard. Each bridge is provided with a 15-ton 
grab bucket, by which the ore is picked up from the 
trough and deposited in the stock pile, from which it 
is picked up again as it is needed and loaded into 
the blast furnace supply cars. The object of the huge 
storage yard, which is 4,000 feet in length, is to enable 
the company to provide a sufficient supply of ore to 
operate the plant during the five months of the year 
when lake navigation is suspended. *Its total capacity 
is about 5,000,000 tons. 
THE BLAST FURNACES. 

Back of the stockyard and extending parallel with 
the same are eight blast furnaces (to which eight 
more will be added), each with its equipment of 
four hot-blast stoves. The blast furnaces are 88 feet 
in height from the tap hole from which the hot metal 
is drawn to the top of the furnace lining, and the ca- 
pacity of each is 450 tons per day. 

Between the stock pile and the furnace is a long line 


of elevated storage bins arranged in two parallel rows. 


One row is for coke and the other for ore and lime- 
stone. Above the bins are four tracks on which travel 
two 60-ton electric transfer cars. The ore is loaded 
into the transfer cars by the buckets of the overhead 
ore bridges. The coke and limestone are brought up 
over the bins by rail and deliver their load directly 
by gravity. At the bottom of the bins are spouts con- 
trolled by electrically operated gates, and below these 
are tracks which run the full length of the bins. 
Traveling on these tracks are electrically operated lor- 


House. 
422.$% wsed here of 2,800,000 


2.5% used for avriliories for Blast 
Furnaces themselves (in gas en- 
gines) of 600,000 cu.ft p.h. Total 
tor furnace operation 16% or 
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ries into which the ore, coke, and limestone are deliy- 
ered from the bin spouts. The lorries carry the ma- 
terials to what are known as the “furnace skips,” of 
which there is a pair to each furnace. The skips run 
upon an inclined railway which runs direct from a pit 
below the transfer cars to the charging platform at 
the top of the blast furnaces. Each trip of the skip is 
made in about 60 seconds, and its average load con- 
sists of about 7,000 pounds of ore, or 6,000 pounds of 
limestone, or 3,600 pounds of coke. The operator 
merely starts the skip on its journey. Its journey up 
the incline and the halt at the charging platform 
above are purely automatic. 

The blast furnace is a huge steel shell lined with a 
thick wall of firebrick. Its interior diameter is 15 feet 
at the base or hearth, 21% feet at a height of 13 te 
21 feet above the hearth, 16 feet at the top. It is loaded 
full with a charge of coke, limestone, and iron ore. 
The air for combustion is introduced through a series 
of water-cooled tuyeres, which enter the furnace near 
the top of the hearth. This air is supplied by huge 
blowing engines at an average pressure of 18 pounds 
per square inch. Part of the hot gases from the top 
of the furnace, after first having been cleaned in the 
primary washers, are led through the hot stoves, of 
which there are four, to each furnace, as shown in our 
panoramic view of the plant. The stoves are huge 
cylindrical plate-steel structures, filled with a honey- 
comb of firebrick. The burning of the gases in the stove 
raises the temperature of the firebrick; and, when this 
has reached a certain point, the gases are cut off from 
that stove and turned into another one of the series 
At the same time the cold air from the blowing en 
gines is caused to pass through the now heated fire- 
brick of the first stove, where it takes up the heat given 
up by the combustion of the furnace gases, and re- 
turns it to the blast furnace. 
furnace is continuous, and the temperature varies from 
that of the molten iron in the hearth at the bottom to 
that of the cold charge which has just been introduced 
at the top. As the charge is reduced, it gradually de- 
molten 


The operation of the blast 


scends as 
metal and as slag, the 
slag, because of its 
lighter weight, float- 
ing on the top of the 
molten metal. At reg- 
ular intervals the slag 
and the metal are 
separately drawn off 
into ladles, the slag be- 
ing hauled to the slag 
ile 1e sty 

Scie Pete alah. pile and the metal 
Re ing 45% available being taken to the 
for other purposes, 

or 10,000,000 cu th p.h. Equivalent to 
10,000 B.H.P. (in gas engines)withges pig metal as hereafter 
at 90 B7.U. per cu.ft. and 12.000 8.7. 
Uper 8.HPbr gas consumption. 













mixers or cast into 


described. Each fur- 
nace at Gary has a 
capacity of 450 tons 
per day. 

CLEANING AND DISTRIBUTION OF BLAST FURNACE GASES. 

The most striking novelty in the Gary steel plant 
is the substitution of gas engines for steam engines 
in producing the enormous quantity of power neces 
sary for operating this huge establishment. The blow- 
ing engines, which supply air for the blast furnaces, 
are operated in part by gas engines of a total of 
64,000 horse-power; and all of the mills are driven by 
electric motors, current for which is produced by elee- 
tric generators driven by gas engines of the largest 
size and of a combined capacity of 120,090 horse- 
power. 

Originally, in the early days of steel making, the 
gases were allowed to escape from the top of the blast 
furnace and go to waste. Then the tops of the fur- 
naces were closed and the gases were conducted to 
large boiler houses, where they were used to raise 
steam for driving the steam blowing engines through- 
out the plant. In the latest improvements as installed 
at Gary the whole of the gases are utilized. The dia- 
gram shown herewith gives the distribution of these 
gases, and it should be remembered that the figures 
given are for eight furnaces only, which together 
produce 22,450,000 cubie feet of gas per hour. When 
the whole sixteen are running the total production 
will be about 45,000,000 cubic feet per heur. Of this 
amount 30 per cent is used in heating the hot stoves, 
in which, as we have seen, the air is heated before 
entering the blast furnaces. The steam boiler plant 
uses 7.5 per cent, 21%4 per cent disappears in the gas 
washers, the blowing engines 12% per cent, and 45 
per cent is available for the gas engines-in the electric 
power station. All the gas from the top of the blast 
turnaces first passes through dust catchers and a 
primary washer, which remove the larger part of the 
solid impurities; and that part of the gas which is 
burned in the hot blast stoves and under the boilers 
goes direct from the primary washer to its destination. 
The gas which is destined for tue gas engines passes 
through another washing plant, of which there are 
four to each pair of blast furnaces. The gas as thus 

(Continued on page 450.) 
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ted in the hot st s before entering th t furnaces, The power for operating the Gary plant consists of huge gas engines driven by the furnace gases 


Steel rail and conerete foundations for the hot stoves. Dust catchers and washers for purifying the furnace gases. 











§ brought to the open hearth furnace: in 6-ton ladles, one of which On Sundays and holidays the hot metal from the blast furnaces is cast into pigs. 
is here showr 


Charging platform of the open hearth furnaces. Interior of the pig-casting machine building. 
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Group of two furnaces with their stoves. 


PANORAMIC VIEW OF GARY STEEL PLANT, TAKEN FROM THE ARTIFICIAL HARBOR, 5,400 FE 
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Here the ingots are heated in gas-fired underground furnaces to the proper temperature for rolling. Contains 17 gas engines each of 3,500 horse-power. 


The soaking pits. Gas-driven 60,000-horse-power electric power plant. 





This mill, the largest in the world, can roll 4,000 tons of rails in a single day. Contains four 40-inch blooming mill stands each driven by a 2,°00-horse-power electric motor and a 
mill driven by a 6,000-horse-power motor. 


rhree-high rolls in the rail mills. View of the billet mill 





Five traveling conveyer bridges for transporting the ore to stock yard and furnaces. Five unioaders tor transterring ore rrom steamet 
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The Handling and Storage of Our 
Huge Grain Crop. 
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determined by the systematic skill and suitable ma- 
chinery and plant employed for such a colossal task. 
The soiution of the problem has been found in the 
American elevator and the distinctively American sys- 
tem of freight transportation by railroad. Both of 
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some forty-five feet into the air. This building is the 
primitive grain elevator, known as the “receiving 
house.” He has no sooner halted his wagon than the 
fore wheels are raised and the hinder ones depressed, 
so that his load falls through a trap door into a 

cleaner, where 








the wheat is re- 
lieved of  for- 
eign matter— 
leaves, bits of 
straw, twigs, 
etc.—and then 
.is emptied into 
the boot of an 
elevator le g. 
The leg, which 
is essentially 
the same for all 
elevators, large 
or small, con- 
sists of an end- 
less rubber belt 
running over 
two pulleys, one 
in the boot at 
the bottom, and 
the other in the 





head. Upon the 
belt are fast- 
ened at regular 
intervals small 
metal cups fac- 
ing in the direc- 
tion in which 
the belt travels. 
As the pulleys 
revolve, the cups 
scoop up. the 
grain from the 
boot, carry it to 
the head, and 
as the cups are 
inverted in pass- 
ing over. the 
strap pulley, 
empty it into a 
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spout placed 
there to receive 

















cue Can rene) The working house. Upper view shows building of the concrete bins. it. The legs of 
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SANTA FE ELEVATOR AT ARGENTINE, KANSAS. CAPACITY, 1,000,000 BUSHELS. povaak = “ent 
tors can lift a thousand bushels an hour; the legs in 
the huge elevators at Chicago, Buffalo, or other great 
elevator centers, can lift as much as ten thousand 
bushels an hour. As the grain is delivered from the 
head of the elevator, it descends through wooden spouts 
into four grain bins from ten to twelve feet in depth, 
which form the main part of the building. 

The next step is to load the wheat into the freight 
cars, which are shunted upon a siding adjoining the 
elevator. The operation is simple. The grain is drawn 
from the bottom of the bin into the boot of the ele- 
vator, lifted to the top of the house, weighed in hop- 
pers, and then allowed to flow by gravity through a 
These are the essential opera- 


understand 


these have been developed along 
lines have enabled the 
United States to handle wheat 
with an economy and dispatch 
which is not to be matched in 
any part of the world. 

By way of illustrating the 
methods by which our grain 
crop is handled, we will follow 
the course of a consignment of 





which 






























grain from a farm on the west- 
ern prairies, across the broad 
American continent and out to 
sea. spout into the cars. 
tions of all grain elevators, big or small, whether the 
building is built to accommodate five thousand bushels 
or two millions. From the receiving house the cars are 
hauled to one of our great Middle West 
cities, such as Kansas City, St. Louis, or, as 
would probably be the case, Chicago. In 
conjunction with other trainloads of wheat 
they will finally be rolled alongside of, or 
into a beneath, a huge 
structure 300 to 500 feet in length, 250 
to 400 feet in width, and towering 150 feet 


In the description which fol- 
lows we wish to express our in- 
debtedness to the John S. Met- 
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BELT CONVEYER AND TRIPPING MACHINES FOR 


























DISCHARGING WHEAT FROM BELT. 
the United States which is devoted to the rais- 
ing of mai eat, etc., has about trebled dur- 
BR | his i Tre increment has 
taker i il £ it Middle West, 
and more particularly to the est of the Missis- 
sippi R in e Dakotas, in stern Kansas, 
and in California, Oregor ind Washington. 
The section of tl United States which includes 
h n lands is one of magnificent dis- 
i pelle sent ihie y/ engin THE SPOUTS ARE NUMBERED TO CORRESPOND 
WITH DIFFERENT BINS 
in the hui ds of thousands When the foster- 
g f bas brought the grain to its calf Company, engineers, of Chicago, 
1 maturity, he is confronted with the tremendous for photographs and descriptive matter 
problem of findi ot only a market but one in which of several of the huge elevators which 
th price will |} iply remunerative for his twelve they have built for various companies. 
nonths of iabor These four billion bushels of grain The first step in the journey is seen 
ust be gathered togeth« » certain distributing cen- * in the farmer’s wagon jolting.with its 
and thence sent out the millions of con load of wheat along a country road, let 
ume! who are cat d throughout the habitable us say in Dakota, to the nearest rail- 
globe lt is evident a i giance that in thi as way siding. Here the wagon is driven 
y problem of a commercia! character involving up an ineline leading into a plain 
the handli: to i made up of widely wooden structure measuring twenty 
uttered wl the question of profits will be directly by twenty-four feet and extending SPOUTS FOR DISTRIBUTING GRAIN TO THE BINS. 
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into the air. If it be one of the older buildings of its 
kind, it will be built of timber; but if it be of the 
latest construction, such as that shown in our illustra- 
tion of the 2,000,000-bushel elevator for the Grand 
Trunk Railway at Tiffen, Ontario, or the Santa Fé ele- 
vator at Chicago, Ill, of 1,500,000 bushels capacity, it 
will be built of 

brick, or tile, or 
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our five thousand bushels have been sold and bought, 
and sold yet again, and that by the mere flick of a 
man’s finger. 

Arrived at the great city elevator, the car doors are 
rolled back and our five thousand bushels of grain are 
immediately attacked by what is known as the “power 
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shovel.”. This consists of a large two-handled scoop, 
to which is attached a rope that is wound upon a 
rotating drum. 

The drum is so fixed upon its shaft that when 
the man at the shovel walks away with the iatter 
the drum readily unwinds, but as soon as he 


commences 


winding up the 





reinforced con- 
crete, this last 
being the ma- 
terial employed 
in the two ele-- 
vators referred 
to. An elevator 
of this charac- 
ter is actually 
a huge ware- 
house for grain, 
which is desig- 
nated by a reg- 
istered title, is 
inspected an d 
licensed by the 
State, and is 
under the close 
supervision of 
the city Board 
of Trade. Be- 
fore admission 
into its bins, 
the grain must 
be carefully 
weighed an d 
classified; and 
when it has 
once been plac- 
ed there, the 
warehouse r e- 
ceipt becomes 
to ail 
and purposes in 


intents 


the money mar- 
ket, the grain 
itself. It is as 





easy to deal in 





rope and heuls 
the scoop ba K 
to the point a 


which it started 
There are a 
pair of these 
shovelers to 
each car and 
they carry the 


scoop back, bury 


and guide it as 
it is pulled for- 


ward out of the 


and  discharg 
its contents in 


oa hopper that 











it in the mar- 
ket as it is to The steamship is being 
transfer money TWO MILLION BUSHEL CONCRETE 
in a bank from RAIL 
one account to 

Although the length of time that the 
five thousand bushels which once filled the little 
receiving elevator will lie in these bins at the 
great warehouse depends upon circumstances, 


another. 


the period of its sojourn is a very restless one 

restless not for the grain itself, but for that 
negotiable slip of paper which stands for its 
sign manual in the market. This may journey 
hither and thither from seller to buyer, until 
in a short space of time it may happen that 





cal hirty thou 
sand bushels f 
grain in asinglk 
day 


We nave stated 
that the little 
receiving heus¢ 
contains all the 


essential prit 


struction and 




















SPOUTING AND BELT CONVEYER ABOVE STORAGE BINS. 





operation of the 

big city eleva 
unloaded by tower legs. tor the like 
ELEVATOR OF GRAND TRUNK ness is only a 
ROAD. general 

The latte i 


enormous affairs, the greater part of whose bulk 
is taken up by the grain bins. These in 

older elevators were always square in section 
and some sixty feet in deptl A typical on 
of this kind is one belongi 
Elevator Company at Chicag 





to th Armour 
which receive 
grain from the Milwaukee road lt is 550 feet in 
length and 156 feet high It can unload 500 cars 
of wheat per day, and can deliver 100,000 bush 
(Continued on page 451.) 
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Cireular bins for storing the wheat, served by belt conveyers above and 





Steamer unloading at 
wharf. 


Working house where wheat 
is distributed. 


SECTIONAL VIEW OF THE SANTA 


Tracks for loading and 
unloading cars 


FE ELEVATOR AT CHICAGO. 
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Chicago and the Railroad System 
of the Middle West. 


———— Oe 


roe Mippie WEst When the first 
American settler John Kinzie, the Indian trader, 
established himself at the mouth of the Chicago River 
in the year 1803, he little imagined that he was re- 
sponsibie for the beginnings of one of the greatest 
ities in the world, nor did he know that he had acci- 


dentally hit upon the very spot which, by virtue of its 
geographical location, was destined to become the 


greatest railroad center in the world. On the other 


hand, to do justice to this first settler, it should be 
mentioned that the spot which he chose for the home 
of himself and family was a center, even at that early 
day, well adapted for such trade as came his way; 
for as far back as the early days of French exploration, 
the Chicago river formed part of a line of travel by 
which the Indians reached tne Mississippi River. By 
journeying up the river and its south branch, a port- 
age of so! four or five miles brought the Indians 
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nois and Michigan Canal, and the State was granted 
alternate sections of land on both sides of the canal 
route. The commissioners proceeded to lay out towns, 
one of which was Chicago, which was located at the 
eastern terminus of the canal. The lands were thrown 
open for purchase in the year 1830. Buildings were 
erected, and a movement of settlers at once commenced, 
chiefly by way of the lakes and largely from New York 
and the New England States. In 1833 Congress made 
an appropriation for a harbor at Chicago; a channel 
was cut through the sandbar at its mouth; and in 1834, 
for the first time, a schooner sailed up the river. 
Three years later the town was incorporated as a city 
with a population of 4,170. 

The canal failed to fulfill the high hopes with which 
it had been constructed, and indeed it was not finally 
completed until the year 1848; but a new method of 
transportation was at hand, which was destined to do 
for Chicago and the surrounding country all and far 
more than had ever been promised by the canal. In 
the year 1847 the first mile of railroad (running to- 
ward Galena, Ill.) was commenced, and three years 
later there were forty-two miles of connecting lines. 
In February of 1852 the city was connected with the 


DECEMBER II, 1900. 


population had more than doubled, the census of 1890 
showing 1,105,540. In 1900 it had grown to 1,698,575 
souls; and the city’s area, which in 1837, the year of 
its incorporation, was 2.55 square miles, had increased 
to 190.638 square miles. To-day the population of Chi- 
cago is estimated to be 2,572,900, and the assessed 
valuation of all taxable property is $477,921,976. 
CHICAGO THE GREATEST RAILROAD CENTER IN THE 
WorLp.—It takes but a look at the railroad map of the 
United States to understand why Chicago is to-day, and 
has been for many years, the greatest railroad center 
in any country. Situated at the southern end of Lake 
Michigan, which projects far down into the great em- 
pire of the Middle West, it not only intercepts all the 
great trunk railroads, which reach with their connec- 
tions from the Atlantic to the Pacific, but it forms a 
natural meeting and transfer point for those products 
of the West, which seek the advantage of water trans- 
portation to and from the East afforded by the chain 
of Great Lakes. In the opening up of the vast unoccu- 
pied regions of the West and Middle West, Chicago, 
in common with St. Louis, formed a natural starting 
point for the pioneers and immigrants who were seek- 
ing to better their fortunes in a new and undeveloped 














LENGTH OF TRAIN WEIGHING 10000. TONS WA/CH ENGINE COULD DRAW AT 1/0 MILES A HOUR 














This huge Baldwin freight engine, weighing 900 tons, was built for the Southern Pacific Railroad. 


It is capable of hauling at 10 miles an hour a train of 189 cars weighing, with load, 72 tonseach. The train, 


weighing 10,000 tons, would reach for over a mile or, say, from City Hall Square to the Battery, New York. The lower cut represents the size of a single car, 200 feet by 4544 feet by 62 feet, that 


would be necessary to contain the load of wheat handled. 


THE MOST POWERFUL FREIGHT ENGINE AND THE LOAD IT CAN HAUL. 


across the divide, and enabled them to launch their 
canoes on the Des Plaines River, down which they 
could pass to. the Illinois River and so to the great 
Mississippi. It is interesting to note in this connection 
that the Chicago Drainage Canal, a splendid water- 
way 22 feet deep and from 110 to 202 feet wide, fol- 
lows approximately this old Indian trading route. 
Whether or no John Kinzie had any conception of 
the great strategical importance of the place which he 
had selected to make his home and drive his bargains, 
subsequent history has shown that this lonely spot in 
the remote wilderness was destined to become the 
greatest meeting and distribution point of that won- 
derful network of railways which has grown up so 
rapidly over the whole face of the United States. On 
the opposite bank of the river from the Kinzie home 
the United States government located Fort Dearborn, 
& mere stockade containing two blockhouses, the first 
garrison of which consisted of one company of in- 
fantry of the First Regiment. The settlement at Fort 
Dearborn made but little growth until after the war 
of 1812, and in 1830 it consisted of a hamlet of log 


by less than one hundred people. In 


houses tenanted 
1827 Congress authorized the construction of the IIli- 


Fast by the Michigan Southern Railway, and in the 
fellowing May by the Michigan Central. The effect up- 
on the growth of population was instantaneous. Al- 
though between 1837, the year of its incorporation, and 
1840 the city had increased only from 4,170 to 4,479 in 
population, the inception of railroad construction 
proved such a powerful stimulus, that by 1850 Chicago 
had a population of 28,269; by 1860, of 109,206; and by 
1870, of 306,605. Then, in 1871, came the Great Fire. 
That terrible disaster, by all the logic of human events 
should have dealt a death blow to the city, or at least 
have retarded its growth for many a decade to come. 
Three and a third square miles of the city were swept 
out of existence, and property valued at $187,000,000 
was destroyed; but so far from checking the growth of 
Chicago, the disaster served merely to demonstrate 
the latent resources of the city, and the unbounded 
faith both of its people and the country at large in 
its future destiny. The wreck of the wooden city 
was quickly swept away, and within two years the 
burned area was covered with buildings of the most 
modern type; furthermore, nine years after the dis- 
aster Chicago had passed the half million mark with 
a population of 503,298. In the next ten years, the 


country. In this work of development, the railroad 
was always the predominant factor. Starting from 
Chicago, lines began to radiate out over the wide and 
fruitful areas of the great Mississippi Valley, across 
the vast prairies, which awaited only the plowshare 
and the husbandman to develop their latent fertility; 
and into the far-distant Rockies, where lay hidden a 
vast store of mineral wealth. On the other hand, the 
eastern railroads, as they pushed their way across the 
range of mountains which separates the older eastern 
States from the great Middle West, naturally laid their 
course for Chicago as the natural point of connection 
with the rapidly extending railroad systems of the 
West. Meanwhile, the discovery of gold in California, 
and the increasing enlightenment as to the natural 
resources in timber and agricultural land of the coun- 
try lying between the Rocky Mountains and the Pacific 
coast, had led to an extensive immigration by sea and 
overland into that country. Railroads were built upon 
the Pacific coast; and it was not long before the sys- 
tems of the Middle West began to push boldly through 
the Rocky Mountain range, with a view to securing 
transcontinental connections. The completion of the 
first road of this character, the Union Pacific, was fol- 
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lowed by the building of the Northern Pacific, the 
Atchison & Santa Fé, the Great Northern, and this year 
the Chicago, Milwaukee & St. Paul completed its trans- 
continental connection. Meanwhile, a great north-and- 
south route was being built in the Mississippi Valley, 
which ultimately developed into the present Illinois 
Central Railway, by which direct communication is 
afforded from Chicago to the Gulf. 

It is impossible within the limits of the present arti- 
cle to enter into the history of the development and 
growth of the complicated network of railroads which 
is directly tributary to Chicago; but the claim of the 
city to be the leading railroad center is suggested by 
the following table, which gives the number of through 
and suburban trains into and out of Chicago and the 
name and mileage of the various tributary roads. It 
will be seen that out of a total mileage of about 225,000 
miles of the whole of the United States, nearly one- 
half, or 100,123 miles, is directly tributary to the city, 
and that, over these roads, a total of 1,294 trains enter 
and ieave the city daily: 

RAILWAYS TRIBUTARY TO CHICAGO. 


Number of 
Trains In and 


Out of Chicago. Name of Railway. Mileage. 
Sub- 

Thro, urban. ~ 

Atchison, Topeka & Santa Fé....... 9,976 

10 ES Bs errr ere 4,447 

29 SE Pree 998 
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RECEIVING AND DISTRIBUTING THE FrREIGHT.—E]se- 
where in the present issue we have spoken of the pro- 
ductiveness of that great empire of the Middle West of 
which Chicago is the capital. Spread out over the 
twelve States, which in government reports are known 
as the North Central Division of the United States, 
with their area of 753,550 square miles, and their 
population of over 30,000,000, are between 85,000 and 
96,000 miles of track. Within this area is more than 
one-half of the wealth invested in improved farms in 
the United States, and over one-half of the live stock 
and neat cattle. It produces 78 per cent of the total 
food products and more than one-half of the butter, ce- 
reals, potatoes, and poultry that are raised in the entire 
country. Although distinctly an agricultural district, 
it is rapidly moving forward to its ultimate position 
as the leading manufacturing center. Already it pos- 
sesses 190,000 manufacturing establishments, represent- 
ing an invested capital of over $3,000,000,000, which 
pay out annually between $700,000,000 and $800,000,000 
in wages, and the value of whose annual poducts is 
about $4,500,000,000, or about 35 per cent of the value 
of the products of the whole country. As far back as 
1905, the total output of bituminous coal was 81,000,000 
tons, or over 33 per cent of the total amount of bitu- 
minous coal mined in the United States. That Chicago 
is the center to which the products of the West and 
Middle West are carried for distribution and reship- 
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the track communicates by switches with scores of 
parallel tracks, on which the separate trains are made 
up. This railroad is a complete organization in itself 
possessing its own locomotives, train hands, and office 
staff; and the system of distribution is probably the 
most efficient of its kind in the world. In this con- 
nection it is interesting to note that within the limits 
of the city of Chicago are more miles of railroad track 
than some States contain within their borders. Alto 
gether 2,494.59 miles of track are owned by eighteen of 
the twenty-six lines which center in Chicago 
CuHicaco’s Srxty MILEs oF Freight Surway.—The 
Illinois Tunnel Company owns and operates sixty miles 
of subway for freight traffic under the business heart 
of Chicago. Connections are made with all of the 
principal freight and passenger stations of the city, and 
with the docks on the three branches of the Chicago 
River. There are also connections with the basements 
of many of the leading wholesale, retail, and manufac- 
turing industries of Chicago. A disposal station is 
situated on the west bank of the Chicago River, from 
which vast quantities of excavated material, refuse, and 
other waste are loaded on scows and transported to 
final dumping grounds away from the city. The direct 
connection of the freight subway and this disposal sta- 
tion saves hauling through the streets of Chicago thoi 
sands of tons of waste material. The tonnage of 
freight handled to and from the railways through the 

















This line, the latest to be constructed to the coast, is 2,175 miles in length, was built within the brief space of 36 months. 


Bridge across the Missouri River at Lombard, Montana. 


THE EXTENSION OF THE C., M. & ST. P. RAILROAD TO THE PACIFIC COAST, 


37 76 Chicago, Burlington & Quincy...... 8,950 
84 206 Chicago & Northwestern Line...... 9,665 
10 Chicago Great Western ............ 1,457 

12 Chicago Terminal & Trans. Co...... 258 
12 Chicago, Indianapolis & Louisville. . 578 
4 Chicago, Cincinnati & Louisville.... 284 

21 Chicago & Western Indiana........ 50 

11 Cee i NS Soo vc diosa scence 2,383 

81 14 Chicago, Milwaukee & St. Paul...... 8,659 

11 12 Grand Trunk System .............. 6,212 

ee ee I re ee 6,201 

45 91 Chicago, Rock Island & Pacific...... 7,525 
New York Central Lines, includ- 

ing: 

25 46 Lake Shore & Michigan Southern. } 

31 aa ere \ 12,524 

6 Chicago, Indiana & Southern..... 

10 Minneapolis, St. Paul & Sault Ste 
Se Ae ee Pre ee 3,889 
Pennsylvania Lines, including: 

24 BR Feet. Warmed Tete onc ic cccseccass ) = 

- 11,235 

16 PO Pe TU. bv cov tcccsebacs \ 

8 eG DE ic acd ne keasseendeax 2,318 

22 Wabash: BAUSGRE «0s cccvcccccnccecs Aen 


541 753 100,123 


ment is shown by the statistics of the Chicago Board 
of Trade for 1908, from which we learn that in that 
year the railroads brought into the city over 10,000,000 
barrels of flour and 239,000,000 bushele of wheat, corn, 
oats, rye, and barley, of which over 9,000,000 barrels 
of flour and over 180,000,000 bushels of cereals were 
reshipped by lake and railway. In the same year over 
5,000,000 cattle and 8,652,000 hogs were received at 
the stockyards by rail. Of potatoes over 12,500,000 
bushels, and of hay some 300,000 tons were brought in, 
mainly by rail. Limits of space prevent any further 
statement of statistics, but enough has been quoted to 
give an adequate impression of the enormous quantity 
of freight which day by day enters the city, either for 
home consumption or for reshipment to other ports. 
Chicago has solved the problem of redistribution and 
reshipment admirably by the construction of a belt rail- 
road, which extends around the city, and connects with 
each of the railroad freight terminals. As the trains 
roll into the various yards, they are broken up, and 
the various cars sorted out and rearranged according 
tu the particular railroad over which their journey is 
to be continued, or the particular point within the city 
at which delivery is to be made. The resorting of the 
cars is done in some cases by gravity, the cars being 
started down a gentle incline, at the bottom of which 


tunnel has shown a steady increase during the last six 
years, and has decreased the hauling by teams through 
the city. Whether the bore of this tunnel will be en- 
larged to accommodate passenger traffic, as well as 
freight traffic, is one of the problems now under con- 
sideration; but it seems reasonable to expeci that a 
start will be made in the near future on some plan to 
handle the immense passenger business within the 
city underground, and thereby relieve the congestion 
of the streets. 

RAILwAy TERMINAL Facimities.—-Until recentiy the 
terminal facilities for passenger service in Chicago 
have not been commensurate either with the impor- 
tance of the city or with the size of its passenger 
traffic. This condition, however, is being fully cor- 
rected. The president of the Pennsyivania Railroad 
recently announced that a new station would be built 
in Chicago, and that the work would be started at an 
early date, and pushed to completion as rapidly as 
possible. The cost of the new Union Station is to be 
about $25,000,000, and it will be occupied by the same 
railroads that now use the Union Station—the Penn 
sylvania, the Chicago, Milwaukee & St. Paul, the Chi- 
cago & Alton, and the Chicago, Burlington & Quincy. 

The Northwestern Railway is completing a $20,000,- 

(Continued on page 458.) 











IRON THAT WILL NOT RUST. 


It 856 Sir Henry Bessemer invented a process of 


steel making which revolutionized the iron and steel 
business By this method it was possible to turn out 
in immen tonnage at a low cost and with a low per- 
centage of carbon and manganese. To be able to pro- 
duce in large quantities and at a low cost a metal 
which had even greater tensile strength and ductility 
than good iron, at once enabled steel to take the place 
in commerce hitherto held by iron 

While steel had a greater tensile strength and great- 


er rigidity than iron, it had certain limitations which 


have grown increasingiy apparent. These limitations 
appear in the use of steel where it is subject to severe 
corrosive agents; as, for example, in the atmosphere 
of citic impregnated by the fumes of gas or coal 
noke, at the seashore with its salt air, in the ground 
vith it lampness, or in localities where it becomes 
the intermittent conductor of electrical currents. Steel 
a ome to he considered, under these conditions, and 
notwithstanding its extrem hardness of texture, a 
comparatively short-lived metal 
[ron nail aken from demolished houses that were 
built in th ighteenth century handed about as 
‘ io oO! -d in many shingled roof, the 
shingles outlast the steel nails. The Department of 
Agriculture voiced the sentiments of the farmer when 
urged upon wire makers the necessity of improving 
the haracter of the wire fence, so that the farmer 
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slag distributed throughout iron was believed to act 
as a rust preventive. 

The same authority says: “If we accept the elec- 
tro-chemical explanation of the corrosion of iron, 
there can be no doubt that conditions which inhibit 
electrolytic effects also inhibit corrosion, and vice 
versa. The purer the iron in respect to certain metals 
which differ electro-chemically from iron, and the more 
carefully the lack of homogeneity and bad segregation 
are guarded against, the less likely are the electrolytic 
effects to become serious. These points constitute the 
essential problems which confront the manufacturer 
who desires metal that will have a high resistance to 
corrosion.” 

A few years ago the American Rolling Mill Com- 
pany, of Middletown, Ohio, began to investigate the 
possibility of producing from their open-hearth fur- 
naees, from which they were making high-grade steel 
by the usual method, a steel very low in carbon and 
manganese. The success achieved in this direction 
suggested that it might be possible to reduce the scrap 
and pig iron to a molten mass in an open-hearth fur- 
nace and cast it into ingot iron, without introducing 
the impurities that are known to be active agents in 
corrosion. 

In making steel by the open-hearth process, the fur- 
nace is charged with many tons of selected scrap and 
pig iron, and the charge is raised to a sufficient tem- 
perature to burn out the carbon and the greater part 
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“The above material,” says the report, “is very ex- 
ceptional for its purity, and is the most non-corrosive 
material that I have examined.” 

Four specimens of ingot iron subjected to tests to 
determine its tensile strain showed the following re- 
sults: Breaking strain per square inch, from 49,857 
pounds to 51,905 pounds; limit of elasticity per square 
inch, from 35,395 pounds to 41,377 pounds; elongation 
per cent of length, from 40 per cent to 48 per cent. 

We present a set of comparative illustrations, show- 
ing the results of corrosion tests on various articles of 
commerce, one of each pair being made of the new in- 
got iron, and the other of steel or other material. In 
every case, both specimens were immersed in a bath 
of 25 per cent sulphuric acid. The ingot iron and char- 
cecal eyebolts were treated in the bath for six hours, at 
the end of which time the ingot-iron eyebolt showed a 
loss of 15.5 per cent, and the charcoal-iron eyebolt a 
loss of 77.3 per cent. Ina five-hour test of two railroad 
spikes, the ingot-iron specimen lost 11.2 per cent, and 
the steel spike 79.1 per cent. Even more remarkable 
was the comparison of ingot-iron and barbed-wire 
fencing material, the steel wire losing 92.3 per cent at 
the end of one and a half hours, and the ingot-iron 
wire losing only 6.1 per cent. In a forty-five minutes’ 
test of two nails, the steel nail lost 68.9 per cent, and 
the ingot-iron nail 4.13 per cent. The two specimens of 
corrugated roofing material were placed in the bath 
for fifty minutes, at the end of which time the steel 
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Loss, 155 Loss, 77.3%, 


Ingotiron. Steel. 
Loss, 4.13%. Loss, 68.9%. 


Ingot iron. Steel. 
Loss, 6.1%, Loss, 92.3%. 





Ingot iron. Steel. 
Loss, 11.2%, Loss, 71.9%, 


Ingot iron. Steel. 


Loss, 2.4%. Loss, 78.2%. 


CORROSION TESTS IN BATH OF 25 PER CENT SULPHURIC ACID. 


using it would not have to renew it every five to nine 
years. The thrifty housewife, pleased with the beauty 
and strength of her new galvanized water pail, is sur- 
her maid call her at- 


tention, as it seems to her after a very short time, to 


prised and indignant at having 


1e holes in the bottom. 


It is generally considered a plausible, if not dem- 
oustrated theory, that this fugitive nature of steel 
comes from its chemical structure The elements in- 
troduced into the molten mass of iron in the furnace 
and in the ladle to convert iron into steel are essen- 
tially impurities. Under certain conditions an electro- 


Ivtic action is set up within the structure of the steel 
between these impurities, with a resultant disintegra- 
tion of the metal 

There is a growing conviction that the corrosion of 
metals is due to this electrolytic action. According to 
the latest theory, rusting commences on the surface of 
the metal because of a difference of potential there, 
a condition which is due to the impurities in the metal, 


such as 


carbon, sulphur, phesphorus, and particularly 
manganese Dr. A. S. Cushman, in a pamphlet entitled 

published by the 
United States Department of Agriculture, arrived at 
the conclusion that steel corroded more rapidly than 


“The Corrosion of Fence Wire.” 


iron for several reasons, chief among which were the 
following: 

First. The presence of @nd the irregular distribu- 
tion of manganese in steel, there being little if any of 
that substance present in fron 

Second. The greater destruction of steel by electro- 
lysis as compared with iron, due to the presence of 
manganese and various metalloids in greater quanti- 
ties than in iron. 

Third. The absence of slag in steel, whereas the 


of the other impurities. When these have been re- 
duced to the desired extent, a predetermined amount 
of carbon and, in particular grades of steel, of other 
ingredients, is added to the molten metal, until its 
composition has been brought to the exact point called 
for by the specifications for the particular grade of 
steel which is being made. In the experimental work 
of the company above referred to, the treatment was 
entirely one of elimination, the effort being to get rid 
of practically the whole of the impurities, and bring 
the metal as nearly as possible to the condition of ab- 
solutely pure iron. They carried the process of burn- 
ing out the impurities even further than is done in the 
manufacture of commercial steel; and there the pro- 
cess stopped, leaving in the bath a remarkably pure 
iron, which was subsequently cast into ingots, and was 
available for use in the rolling mills and elsewhere for 
manufacture into commercial products. 

An analysis of this iron in comparison with com- 
mercial steel, as made by William M. McPhersen, pro- 
fessor of metallurgy, Ohio State University, Columbus, 
Ohio, showed the following results: 

American 


Steel. Ingot Iron. 
eee 0.048 per cent 0.021 per cent 
Phosphorus .....0.094 per cent 0.005 per cent 
ee 0.11 percent 0.02 percent 
Manganese ...... 0.47 percent Trace 
Silicon Tes Trace 


The corrosion test of the above samples, which were 
immersed in a 5 per cent solution of sulphuric acid 
for twenty-four days, showed: 


SED “soi cen eke Onda bade é 14.41 per cent 
Loss, American ingot iron..... . 0.21 per cent 


specimen had lost 78.2 per cent, and the ingot iron 2.4 
per cent. 
+ 4 
CHICAGO'S SIXTY MILES OF FREIGHT SUBWAY. 

In our Engineering Number of December 5th of last 
year we illustrated a system of freight subway which 
had been proposed for solving the serious problem of 
freight congestion on the streets of this city. In the 
present Middle West Number we present illustrations 
of a complete system of freight tunnels, aggregating 
sixty miles in length, which has been completed be- 
low the business center of Chicago, and is now regu- 
larly engaged in conveying merchandise and the city’s 
mail directly to and from the railways, the Post Office, 
and the various office and commercial buildings of the 
city. The Chicago freight tunnels stand as a unique 
achievement among the great municipal undertakings 
of the world; and the capital city of the Middle West 
very justly prides itself upon the magnitude and com- 
pleteness of this constructive work, which ranks in 
importance with that other great Chicago enterprise, 
the Drainage Canal. 

The underlying conditions which have led to the 
construction of the subway are the same as those that 
have prompted two powerful construction companies 
to make an offer to build a similar freight subway sys- 
tem beneath New York city, namely, the intolerably 
congested condition of the street traffic. It is the slow- 
moving and bulky dray and the various freight and 
express vehicles that are chiefly responsible for the 
growing street congestion in the business centers of 
our great cities. It is claimed that, before the con- 
struction of its tunnel system, the conditions in the 
heart of Chicago were worse than in any other city, 

(Continued on page 456.) 
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A Modern Factory Building with WROUGHT STEEL ‘“* DETROIT-FENESTRA ™ WINDOWS 


TO ARCHITECTS AND ENGINEERS 





Type “A” 


Jenks & Muir Mfg. (o., Detroit, Mich 
Reinforced Concrete Pipe Co., Detroit, Mich. 
Allyne Brass Foundry Co., Cleveland, Obio. 





Indiana Steel Co. (U. 8. Steel Corporation), Gary, Ind. 


Wrought Steel “Detroit Fenestra” 


viz. : 


in 21 sizes and degrees of ventilation, 10" x 16" glass. 
Type “B” in 21 sizes and degrees of ventilation, 12" x 18" glass. 
All these standards are made as interchangeable units, and mullions are supplied where they are to be us:d in combination 
Immediate shipments are insured when openings are planned to take standards 
Send for our new pamphlet “ Y,” containing full details and dimensions of these standards, with instructions for erecting and glazing. 


FOR FACTORIES, WAREHOUSES, MILLS, CAR SHOPS, POWER STATIONS, GARAGES, INSTITUTIONS AND ALL INDUSTRIAL BUILDINGS 


Type “C” in 6 sizes, 12" x 18" glass, large ventilation 
Type “M” in 2 sizes, 12" x 18" Ventilated Monitor Sash 


RECENT INSTALLATIONS OF THIS MATERIAL : 


Mitchell Motor Car Co., Racine, Wis. 
Western Motor Company, Marion, Ind. 
Carnegie Steel Co., Bellaire. Obio. 
Michigan Alkali (o., Wyandotte, Mich. 


American Optical Company, Southbridge, Mass. 
Pennsyivania Railroad Co., Philadelphia, Pa. 
American Sterilizer Company, Erie, Pa 

Bethlehem Foundry & Machine Co., Bethlehem, Pa. 


DETROIT STEEL PRODUCTS COMPANY, Manufacturers, Detroit, U. S. A. 


We are now ready to place on the market 
four complete types of standard sash in 


El Paso Power Station, FE] Paso, Texas 

C. T. Patterson Warebouse, New Orleans, La 
Holopnane Glass Co., Newark, Ohio. 

New York Central & Hudson River Car Shops, West 


t Albany, N.Y. 











THE WONDERFUL IRON MINES OF LAKE 
SUPERIOR. 
(Continued from page 431.) 

the Panama Canal as the greatest task 
of its kind ever undertaken; yet it is a 
fact that at the close of the present year 
the stripping of the surface material and 
the excavation of the ore from the Mesabi 
range alone during the seventeen years 
that mining has been carried on will rep- 
resent a total of excavation equal to that 
required for the Panama Canal. 

TRANSPORTATION OF THE OreE.—Apart 
from the easy accessibility of the ores, 
particularly in the Mesabi range, the low 
cost at which the iron ore is delivered to 
the railroad cars or on the stock pile at 
the Lake Erie ports is due in a large 
measure to the present system of me- 
chanical handling and _ transportation 
which enables a huge tonnage to be 
moved in a minimum of time and for a 
minimum of cost. From the time the ore 
is lifted by the shovel in the “open-pit” 
mine, or is loaded into the skip of the 
deep underground mine, it is handled en- 
tirely by mechanical means and no human 
hand comes in contact with it. The 
trains of ore cars, as they arrive at the 
Lake Superior ports, are run out direct- 
ly above long elevated docks, consisting 
of continuous rows of ore bins. The 
hinged bottoms of the cars are released 
and the loads dropped into the ore pock- 
ets, where the material remains until the 
ships steam alongside for loading. Hinged 
to the bottom of the ore pockets are long 
rows of metal chutes, and as a chute is 
lowered into position over the hatch of 
the steamship, the gate at the bottom of 
the ore pocket is opened, and the ore 
slides by gravity into the hold. The ore- 
shipping piers of the Great Northern Rail- 
way at Superior are capable of receiving 
and loading from five to six million tons 
of ore in a season, and they have a record 
of loading a ship of 5,250 gross tons in 39% 
minutes. 


loading of the steamer “H. E. Corey,” of 
10,000 tons capacity, at Duluth and Iron 
Range steel ore dock at Two Harbors, 
Minn., this season, in 39 minutes. One 
of the piers of the Great Northern Rail- 
way Company is 73 feet above water level, 
621%, feet wide, nearly half a mile in 
length, and has a storage capacity for 
87,500 tons. The construction of a spe- 
cial type of ship of large tonnage for the 
ore trade, coupled with the invention of 
unloading machinery of great capacity at 
the terminal ports, has brought the cost 
of transportation down to a very low fig- 
ure. Thus, a ton of ore is now hauled 
one hundred miles by rail from the most 
distant mines in the Lake Superior range 
to a Lake Superior port, is loaded into 
the ship, is carried one thousand miles 
by water, and unloaded into cars or onto 
the stock pile at a Lake Erie port, at a 
cost of less than $1.80 per ton. 

The iron-ore steamer of the Great Lakes 
has been designed with a strict reference 
to the economical loading, transportation, 
and unloading of iron ore in bulk. Its 
characteristics are great length, moderate 
draft, and a huge cargo hold which ex- 
tends continuously for nearly the whole 
length of the vessel, and is provided with 
a continuous row of hatches extending the 
full length of the hold. We present an 
inboard prefile and a cross section of 
the “Wolvin,” one of the largest of the 
typical ore steamers. This vessel is 560 
feet in length, 56 feet beam, and 32 feet 
deep. The cargo hold is built in the 
form of a long hopper, whose sides slope 
from the main deck to the top of the 
ballast tank. The hopper is 43 feet wide 
at the top, 24 feet wide at the bottom, 
and extends continuously for a length of 
409 feet. The space between the hopper 
and the outside of the vessel forms two 





An even greater feat was the 


series of water-ballast tanks, the ballast 
| space being divided into compartments 
by athwartship bulkheads built in at in- 
tervals of 60 feet. The tanks have a 





maximum capacity of 8,000 tons of water. 
Transverse stiffness is afforded to the 
sides of the vessel by a system of arched 
girders, which also serve to support the 
upper deck and the hatch covers. Be- 
tween the girders are 33 hatches, each 
of which measures 9 feet by 33 feet in 
the clear. The largest single cargo of 
ore carried by the “Wolvin” was 11,536 
tons, a feat which she performed in 
1904. The pilot house, bridge, and cap- 
tain’s quarters are forward at the bow. 
Aft of the cargo space are the coal bunk- 
ers, boiler room, engine room, and the 
quarters for the crew. 

Great as are the dimensions of the 
“Wolvin,” they have been exceeded regu- 
larly in each succ@eding year. The “E. 
H. Gary” in 1905 carried a single cargo 
of 12,368 tons; in 1906 the “J. P. Mor- 
gan” carried a single cargo of 13,272 
tons of ore, and in 1907 she carried 13,800 
tons. Equally remarkable for size are 
some of the sailing cargo ships, the most 
notable of which is the “John Smith,” 
which in 1907 carried a single cargo of 
9,408 tons. 

It is the magnitude of the ore trade 
which has made the Sault Ste. Marie 
canal the most important artificial water- 
way in the world, at least in respect of 
the bulk of tonnage passed through. Ac- 
cording to figures given at the thirteenth 
annual meeting of the Lake Superior 
Mining Institute, the maximum freight 
traffic through the canals for a single day 
was on August 26th, 1907, when 487,000 
tons were passed through in 121 vessels. 
The total traffic into and out of Lake 
Superior for that year was 58,217.214 
tons, on which $38,458,345 were paid as 
freight charges. Of this total tonnage, 
68 per cent was iron ore. 

UNLOADI AND HANDLING MACHINERY. 
—In order to keep pace with the low 
cost and speed with which the huge bulk 
of iron ore is mined, loaded into special 
steamers, and carried to its destination 





at the various Lake Erie parts, it was 
necessary to design special unloading ma- 
chinery, capable of lifting the ore from 
vessels and loading it, either into the 
stock pile or into railroad cars, with pro- 
portionate speed and at a relatively small 
cost per ton. The design and construc 
tion of this class of machinery has grown 
to such importance, that there are 
several large industrial concerns which 
are occupied almost entirely with this 
class of work. In one of our views illus 
trating the interior of the hoid of the 
“Wolvin,” and also in the general pano- 
ramic view of the water front of the Gary 
Steel Works, we show what 
a Hulett automatic ore unloader. 


is known as 
Four of 
these machines, located at the docks at 
Conneaut, Ohio, are credited with having 
taken out of the “Wolvin” 7 
of ore in four and one-half hours Al 


Hulett un- 


257 gross tons 


present there are five of the 
loaders at Gary, and when the plant is 
completed there will be ten. The plant 
consists of a massive walking beam, to 
the outer end of which is pivoted a ver 
tical arm. At the bottom of the arm is 
a bucket capable of lifting ten tons at 
each operation. As the 
into the hold of the 
open, and are automatically moved apart 


bucket descends 


vessel, the two halves 


in a horizontal direction, so as to make a 
wide “grab” of the ore. The machines at 
Gary are carried on two tracks 62 feet 
apart, and span two railroad tracks laid 
parallel to the edge of the dock. They 
are operated by electricity, and each 
weighs about 450 tons and requires only 
three men for its operation. They are 
showing a capacity for unloading ore at 
an average rate of 300 tons per hour for 
each machine. As each bucket-load is 
lifted, it delivers the ore to a conveyer 
ear, which travels back to the rear of 
the machine, and discharges its load into 
suitable hoppers at the rear. 

By the courtesy of the Brown Hoist- 
ing Machinery Company, we are enabled 
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! 
to present photographic views of several 
types of unloading machinery as installed 
for the unloading of iron ore, coal, and 
materials in bulk at various 
Lakes 
recent meeting in New York of the Soci- 
ety of Naval Architects and Marine Engi- 
Material 


other heavy 


ports on the Great During the 


neers, a paper was read on 


Handling Equipments for Lake Vessels 
lopment of this type 
At that 


looking for 


which traced-the deve 
of machinery from the year 1880 
time dock managers were 
some mechanical means for lifting the ore 
from the ship and depositing it at some 
distance from the face of the dock: and 
this was first accomplished by a cableway | 
machine, built and erected at Cleveland in 
Alex. E 


From that first device 


1880 under Mr Brown's super- 


vision. have been 


developed the mammoth machines of the 


Brown hoist type. They consist essen 


tially of a long overhead bridge extending 
with the 


at right angles 





dock and sup- 


ported on two towers, one at the dock, 


the other 200 te 300 feet inshore. Upon 


the bridge are rails, on which travels a 


seif-propelled trolley Upon the trolley 


are motors for hoisting the load and for 
moving the trolley to and fro upon the 


bridge. In unloading, the trolley 


out over the 


runs 
hold; the grab bucket de 
scends and grabs its 5 te 7 tons of ore; 


then the trolley travels 


back to the stock 


raises it, and 
pile, where the load is 
dropped. 
- ><e+e - 
GARY: THE LARGEST AND MOST MODERN 
STEEL WORKS IN EXISTENCE. 
p41.) 
purified has an average heat value of 95 | 
jritish thermal units per cubic foot. 
It is estimated that 





(Continued from page 


2% times as much 
power can be derived from a given quan- | 
tity of gas with gas engines as with boil- 
ers and steam engines. 
THR OPEN-HEARTH FURNACES 
The hot metai is tapped from the bot- 
tom of the furnaces into 40-ton ladles, 


jand though the operation consumes more 
|} time the product is very much more reli- 


mounted on massive eight-wheeled trucks, | Down each side of the long line of open- 


beneath 
| 


hauled successively 
the pouring spout. When a train of la- 
dles is made up it is hauled to the mixer 
huge re- 
Into | 


which are 


building, which contains two 
ceptacles, each of 300 tons capacity. 
these the ladles discharge the hot metal, 
and the mixing of the product of the dif- 
ferent furnaces insures a uniform aver- 
age of composition of the metal. From} 
the mixers, which are arranged so that 
they can be rocked or tilted, the molten 
metal is poured into 60-ton charging la- 
dles which are conveyed to the charging 
side of the open-hearth furnaces on elec- 
tric transfer cars. From these cars the 
ladles are picked 
ing crane and the metal is poured into 


up by a 75-ton travel- 


the open-hearth furnaces through a run-| 
ner. 

The whole of the output of the Gary | 
plant consists of open-hearth steel, and | 
the open-hearth furnace plant is by far 
the largest of its kind in the world. It 
is housed in large steel-frame buildings, 
193 feet in width and 1,190 feet long. 
Ultimately there will be six of these 
buildings, each containing fourteen 60- 
ton furnaces, or eighty-four furnaces in 
all To the molten metal with which 
each furnace is charged there is added a 
certain amount of steel scrap; and the 
charge is then subjected to the fierce heat 
of burning gases which enter at one end 
of the furnace, pass over the charge, and 
leave through flues at the other end. 
From time to time samples are taken 
from the furnace and tested. The object 
of this treatment is the same as that of 
the air blast in the Bessemer converter, 


able. The impurities are burned out of 
the metal until the proper percentage of 
carbon, etc., for the particular grade of 


steel which is being made has _ been 
reached. The metal is now ready for 
pouring. 





| 
to a 


hearth furnaces is a set of railroad tracks 
on which the metal is brought to or re- 
moved from the furnaces, and handled 
thereat. On the tapping side on which 
the treated metal is withdrawn from the 
furnaces is a line of massive standards 
in which are placed the ladles of 80 to 
100 tons capacity into which the metal 
is poured. When they are full, the 
proper amount of ferro-manganese is add- 
ed to the metal in each ladle, and they 
are then picked up by 125-ton traveling 
cranes and carried to platforms, from 
which, by opening a plug in the bottom, 
the molten steel is poured into the ingot- 
molds, large cast-iron molds 65 inches in 
height, tapering from 20 by 24 inches at 
the bottom to 18%, by 22% inches at the 
top. Here the metal cools to the point of 
solidification. The mold is then lifted off 
the ingots which, by the way, are carried 
on four-wheeled cars, each car carrying 
four molds, and after having been heated 
uniform heat throughout in the 
“soaking pits” the product is ready for 


| rolling in the billet mill or the rail mill. 


It should be mentioned that in order 
to take care of the product of the blast 
furnaces on Sundays and holidays, when 
the open-hearth furnaces are not at work, 
the hot metal is brought in ladles to the 


|easting machine, where it is poured into 


chain of traveling molds 
which passes continuously below the 
mouth of the ladle. There will be eleven 
of these machines for the service of the 
complete plant. 

BILLET MILL. 

Standing parallel with the rail mill is 
an electrically operated billet mill, in 
which a portion of the ingots are rolled 
down to suitable size for further manipu- 
lation throughout the plant. Here are 
four 40-inch blooming mill stands, each 
pair driven by a 2,000-horse-power elec- 
tric motor, and a five-stand continuous 
32-inch mill driven by a 6,000-horse-power 


an endless 





motor. Beyond this are two blooming 
shears, 12x12 inches and 10x10 inches. 
Next, the blooms go to a 24-inch 6-stand 
continuous mill, driven by a 6,000-horse- 
power motor, or to a pair of cooling beds 
for shipment. If further reduction is de- 
sired the billet is sent to a 6-stand 18-inch 
continuous mill and rolled down to sizes 
varying from 3% inches square to 1% 
inches square. 
LARGEST RAIL MILL IN THE WORLD. 

The Gary plant contains the largest 
rail mill in existence. It is also the only 
electrically driven mill which rolls rails 
direct from the ingot without reheating. 
The proportions are immense, the main 
building being 990 feet long by 76 feet 
wide, with building containing 
the soaking pits, for both rail mill and 
billet mill, which is 1,350 feet long by 
84 feet wide. The soaking pits are square 
chambers with hydraulically - operated 
sliding doors in the roof, capable each of 
holding four 4-ton ingots. They are heat- 
ed by gas and in them the ingot is 
brought up to the proper temperature for 
rolling. The roll trains are driven by 
six 6,600-volt induction motors, three of 
6,000-horse-power and three of 2,000-horse- 
power. The finished rails are taken to 
inspection beds in a finishing department 
and are then loaded on the cars. This 
rail mill can turn out 4,000 tons of 80- 
pound rails in twenty-four hours. 

GAS-ENGINE-OPERATED BLOWER PLANT. 

Air blast for the furnaces is produced 
in two buildings, 550 and 600 feet long 
and 104 feet wide, which are among the 
most interesting features of the Gary 
plant. The blowers, of which are are 
twenty in all, are driven by sixteen gas 
engines and four steam engines. These 
blowing engines are of great size and 
power. The gas and blowing cylinders 
are placed in tandem. The gas cylinders 
are 42 inches“in diameter and the blow- 
ing cylinder 72 inches, and they have a 
common stroke of 54 inches. Each en- 


another 
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gine is of 2,000 .horse-power and runs at NEW BOOKS, ETC. 

a speed of 60 revolutions per minute, and NeLson’s Perpetua. Loose Lear Excycto- 
each delivers 32,000 cubic feet of free air PEDIA. Editor in Chief, John H. Fin 
per minute at a normal pressure of 18 of ten Day page eng A Ae 
pounds per square inch. The ge engines Editors, William Peterson, LL.D. 
were built by the Allis-Chalmers Com- C.M.G., Principal of McGill Univers- 
pany and the Westinghouse Machine 


ity, Montreal, Caneda. and Ck orge 
Company. When the plant of sixteen fur- 
naces is completed there will be no less MITED 
than thirty-two of these engines with a 


Sandeman, M.A., Edinburgh, Scot- 
total horse-power of 64,000. 























land. New York: Thomas Nelson & 
Sons, 1909. Twelve royal octavo 
loose-leaf volumes, illustrated with 
colored plates, plans, and engravings. 


In these days, when history is maki 


GAS-DRIVEN ELECTRIC POWER PLANT. : : iking so 
The most interesting feature of the —_— ye’ «se rs and even hourly 

; > 8 0 ewspapers ang science is aCVAI 

whole establishment at Gary is the huge ing at such a pace that new periodicals are 





power house, 105 feet wide and 966 feet constantly cropping up to announce develop 
long, which provides the electric current ments in specialized branches, the mere task 
for one-half of the complete plant. It is wor cting this ma { material, condensing 

it, classifying it, sifting out the ' nd 


and contains seventeen horizontal twin- value as a record for the well informed man 
‘ -acti is-Ch 1e g vd > 4 : Sa is in itself stupendous; but ft is disheartening 
tand m pinata —— rs ga Springs, Missouri, and enjoy a visit there cogent gab ' thre | 
engines of 3,500 horse-power, each di- =o get act ; I i 
r : 2 snow, tha le very day afte yubl be on, the 

rectly connected to a 2,500-kilowatt gen-||| mMOw—the most delightful season of the year. iis te Giatiading Woahow cat end ont O¢ tnd 
erator, fifteen of which are 6,600-volt al- The mass of information which is cramumd 
ternating-current machines and the other between the covers of an encyclopedia is living 


two 250-volt direct-current machines. With its improved hotel accommodations . E.x- material, matter that is as alive as the ag 


in which we live Hence it is inconstant 


ee ees area vlna turesce{|| celsior Springs has become an_ ideal health  |{/Part of tt is aging ana aying, mucn ot it 1 


constructed for the use of blast-furnace developing and expanding and is giving birth 
gas. Their cylinders are 44 inches in di- resort to new ideas, and the effort to keep all this 
° 


the largest gas-power plant in the world TAKE THE SOUTHWEST LIMITED to Excelsior finally putting it in such a form ha to b “of 





ameter by 54 inches stroke. Each twin cng me pono order and keep it 
abreast of the times has always been @ serious 

unit carries on a 30-inch shaft a 23-foot ° . . seat dove pe sealed ad be ey bre ‘ 
100-ton fly-wheel. The plant also con-||| The curative powers of the waters of its variOUS []| Mines has not solved for the ress me Se 
tains two Curtis steam turbine generators . a . | additional matter published contains oniy th 
tor starting and for auxiliary service in| springs have been a great boon to thousands |[/new tacts, wnite teaving the old and worn-out 
: ideas in the original encyclopedia ie \ 


case of necessity. Additional gaselectric|!/' Of sufferers from kidney diseases, rheumatism |]|ar tiavie + mistead te reader. A now 


engines will be provided in two separate departure in this line has just been mad 
buildings, aggregating 60,000 horse-power. and stomach troubles. in the Nelson Loose-Leaf Encyclopedia, which 
Thus the ultimate capacity of the electric is so arranged that any facts which may 
power plant will be 120,000 horse-power. ; , : : i i si agg Ber a » sag orn Re sod yee 

Limitations of space prevent any more||/ F xcelsior Springs is one night’s ride from Chicago, —}}} new material without in the least aifveting the 


detailed description of the many features alphabetical order or destroying th 
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of interest which are found at Gary. The on the |ment as a book of ready reference. The loos 
: j taf binding is ingeniously contrived to 5 ' 
combined steel plant and city of Gary © ! iS Paes Eee camila oe et 
: ‘i LE }volume the appearances f being permanently 

are the most noticeable instance in Amer- icago lbound. Nelson’s Encyclopedia was fit ne 
ica of the rapidity with which a large pared in permanent binding in 1907. When a 
area of apparently valueless land may, = year later the loose-leaf edition was published 
at comparatively short notice, be trans- = Ee Se Geaeeeeny Se Saws CoS eae oe 
: f . : we order to bring the encyclopedia up to da \ 
formed into a huge center of industrial large staff of editors is employed to keep th 


activity. Not only is about one-half of present encyclopedia up to the hour, and from 


* 
the plant in operation, but the adjoining Railwa time to time new leaves are issued and sent 
to the subscribers, furnishing them with au 


city already has a population of 15,000 








souls. Four years ago the site was a besa cage ps ey cag eats 
wind-blown waste of sand on the shores 7 : 4s lin the encyclopedia. As an illustration of th 

of Lake Michinen. THE SOUTHWEST LIMITED leaves Union Station, esaanllias af ties system, = on fos 
+ e+e Chicago, 6.00 p. m.; arrives Excelsior Springs 6.50 a. m.__|[| ¥a* issued last month on the death of Governor 

THE HANDLING AND STORAGE OF OUR : . ‘ . : . . |'These leaves are temporary, and in March 
aan Gneir Ghee. the next day. Returning, leaves Excelsior Springs 7.16 Jench year e complete ect of leas ee Bom 
(Continued from page 445.) p. m.; arrives Chicago, 8.20 a. m. jade ee ee ee ae i 
els per hour to cars or boats. It has ie” Mamas, . pa bs -e Bee ee 
a rated storage capacity of 2,500,000 . 3 aap formation o e aasentenene of as acerts 
bushels; and _ it a be mentioned ||| THE SOUTHWEST LIMITED calTies electric-lighted Saute tan ae of the irrent y ‘ With 
here that the elevators of the Arm-|// -ompartment, observation and standard sleepers, chair |]|tonger the case. The subjects: covered. in tht 
our Company alone are capable of ie : : . pres ree tia simbehiey : peri nts ad ~ 
storing 13,500,000 bushels a day. This cars, coaches and dining car, serving table d’hote dinner |}\ than is to pe found im any other encyclopedia 
elevator is constructed entirely of wood, of the same number of volume The artich 
and the square bins, which range in size and a la carte breakfast. are, therefore, short and concis he ain 
from 500 to 7,000 bushels capacity, are ye wis a ear gat gy Boies aie < 
built of spruce planks, 2 x 4 inches at the Descriptive book free. ee ee ae comithde page ory: . 
top of the bin and 2x10 inches at the merely a record of events, but to give in 
bottom, laid lengthwise upon each other, structions wherever  possib! that will be 
and each spiked to the layer below. The F. A. MILLER GEO. A. BLAIR + Acmrigge: pox he ; _ . “4 _ fe 
whole interior of the main body of the Genssel Penang Aout Gesessl Bactern Agent brief biteey of tha bhapele atven, tut chee 1. 
building is built up of a perfect honey- structions to the prospective buyer of a wheel 
comb of these bins. The bottoms are CHICAGO 381 Broadway, NEW YORK CITY j} which will enable hinr to choose the best ma 
tapered and finished in spouts to insure pong — a on Bs - 
a free delivery of the grain in unloading. ' : : egg ptt Besa 4 ' tne Sg z pox 

The more modern elevators, such, for re : ts Pi F od A | subscribers to this work. he articles a 
instance, as those designed by the Met- ¢ - . . trifle more brief than one would like to have 
calf Company and showa in our illustra- peso mye tp leg argu tr, 9 reps 
tions, are built of reinforced concrete, ‘pte gt pre ones ggg ad go ipeoe re ™ hens 
the bins being circular in form; are appears to be an exceptionally good gazettect 
of great strength, and of thoroughly fire- }containing many geographical names that do 
proof construction. The square tower- not appear in other works of this kind. A pro 
. pasa P P }nouncing dictionary is placed at the end of each 
like building contains the elevating, | volume, so that if a person ix in doubt as to 
cleaning, weighing, and conveying ma- the pronunciation of a certain word he can 
chinery. At about the middle height of tok it up very quickly and without having t 
this building horizontal covered passage- | wade through the body of the book, where hi 
ways serve to contain conveyer belts, by | pannooretings cae Se Re gen ee Oy She pany 
| interesting subjects which the volume ontains 





which the cleaned and weighed grain is 

transferred to the top of the bins and 

loaded into the particular bin desired. 
The annual shipment of grain to 


| Witp FLOWERS AND TREES OF COLORADO 
By Francis Ramaley, Ph.D. Boulder 
Cole.: University Book Store, 1909 
8vo.; 78 pp 


Europe is about 150,000,000 bushels, and This little volume ta intended as an introduc 
“] io o Colorado plants I j ot 4 sult of 
as our five thousand bushels from the Da- thon to Co! — . Be \ 

a book study, but of many ummers’ work 
kota farm are destined to cross the ocean, Alpine heights and on the plains 1: will 
we will trace its course from the Chicago prove of interest to all students of botany, 
elevator in which it is reposing to its |particularly if they live in the State of 
final stowage in the hold of an ocean Colorado. 
cargo steamer. At the end of its railway TABLES AND OvtHer DaTA FoR ENGINEERS 

AND OTHER Business MEN By 





journey to Chicago, the grain passes eae 2 Charles B. Ferris, B.S. Knoxville 
through similar experiences to those it Tenn.: Published by the University 
(Continued on page 452.) ' Press. Price, 50 cents. 
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Continued from page 451.) RECENTLY PATENTED INVENTIONS. 


‘ | 
at the receiving house. It is dis-| Pertaining to Apparel, 


charged into the boot, carried up the leg, e WAIST AwxD SKIRT SUPPORTHPR.—A. M. 
and spouted into the bins. This time, h N rth W t R PRESTON, Broxton, Ga. The objects here are: 
ail pag eaten Pag a aR Icago 0 es ern y. to provide a supporter which is at once simple 
owe instead oO I 1©£, ws in constr .ction, durable and certain in opera- 
be from sixteen to twenty; and the four tion: to provide a device which will lie closely 
and snugly to the form ; and to provide a device 
which is neat and presentable in appearance. 

SELF-SUPPORTING STOCKING.—G. Gra- 
HAM, New York, N. Y. The invention relates 
more particularly to the means employed for 
supporting a stocking. The upper portion of 
the stocking is so formed that it in itself con- 
stitutes a garter, so that no separate support- 
ing means need be employed. The invention 
covers any fabric foot covering, as for instance, 
socks, hose, half-hose, ete. 








had 





have increased to over one hun- 





dred. Our five thousand bushels of grain, 
then, are discharged by gravity from the 
hottom of the bin to the bvot of an eleva- 
tor, are lifted and discharged again into 
‘a big spout, through which they flow dl-| 
rectly down into the hold of a lake cargo | 
vessel moored alongside the elevator | 

This vessel is of a special type which | 
has been developed for the lake trade. Al- 





though she may be capable of carrying 
: Electrical Devices, 


TROLLEY-POLE CATCHER.—J, H. WaALKrR, 
Lexington, Ky. ‘The purpose in this case is to 


over ten thousand tons of cargo, she is 


nothing more nor less than a huge barge 


with straight, parallel sides; blunt of bow provide a construction in connection with the 
and stern: with accommodations for the pole and a lower connection, whereby the pole 
seamen at the bow, and with engine, boil may be prevented fronr rising to a perpendic 
f he : ular position when the trolley wheel jumps the 
ers, and captain’s accommodations at the wire, and whereby the pole may be held in 

ern. The main body of the ship con- any intermediate position and may be permitted 











to freely move in contact with the wire in the 
operation. 


sists of one vast hold, access to whit h 





is gained by a long line of hatches. Our NEW PASSENGER TERMINAL, CHICAGO—Madison Street Entrance 
5.000 bushels of giain together with hun- 


Of Interest to Farmers, 
JOURNAL FOR AGRICULTURAL IMPLE- 


have been gathered from half a dozen 
1 -nter tl heat-growing H PORTA OF THE WEST MENTS.—A. C. Ditmar, Davenport, Wash. An 
different centers in the wheat-g | FE. a efficient journal is provided which can be at- 


districts of the West. now start on their tached to a plow beam or the like for the pur 


dreds of thousands of bushels that may 


long journey at ten or twelve knots an - : = ° — pose of revolubly mounting a coiter disk or 
hour -to Buffalo. being consigned to one HE New Passenger Terminal of the Chicago other part, in which the disk can be set at 
; : - . ™ , : T r . ' ‘1: a any angle, which will fit any kind of plow, in 
of the creat waterside ow ators . oe and North Western Railway at Chicago is to Ss te ee & & a dee 
ci The essel is moored alongside the - F i thie > wes y parts are s ie 
ity i , li ( l be one of the finest monuments ever erected and in whi h the wearing parts are supplied 
elevator, with its hatches opposite a huge ; ‘ ee with lubricant. 

tower-like structure built against its side to the commercial life and spirit of the West. ANIMAL COVER.—C. L. Hastines, Fond du 
and extending a story higher than the - . ~ , ‘anal « Fe Lac, Wis. The aim in this invention is to pro- 
; It is to be located between Canal and Clinton ah 2 Sade cc ee ie 


rest of the building. Inside of the tower . ; L tid ‘Sieh mbna. tae tsa at ona foes 
Streets, extending from the main entrance fronting wuetes Sor cattle, by mecsns of which the animal 


and swinging from a hinge at its top is can be well covered, when necessary, which 














a huge steel-and-timber structure, which on Madison Street, over Washington and Randolph thoroughly envelops the body, leaving the 
is nothing more nor less than our old . ; . head, neck, and legs free, and in which nreans 
‘ a p Streets to Lake Street. are provided to prevent the displacenrent of the 
friend the belt elevator grown to Brob- ataeteet Goan Gee * ¢ the bod 
a ° " ) ce om 1 rear oO Me Dody. 
dingnagian proportions. Almost before More than $20,000, 000 is to be expended to ; ‘ 
the ship is alongside and the hatch cov provide a railway entrance to the city through which Machines and Mechanical Devices, 
ers are off, this swinging elevator is Bc : : J » FILLING DEVICE.—J. Papisn, 605 Freeman 
moved unti) its boot hangs directly over passenger traffic to and from the territory that has eens, Gitamiees, neh, ‘Sten atin tex tuanienie 
the opening into the hold. The boot is ex- made Chicago powerful and rich is to move ir in this invention, 0 device by means of which 
tended until it enters the hold and is bur- as Se. a elggyata: ns —— agreed a on 
oi cae Saree cease ess activity. be expeditiously and easily introduced into 
ied deep in the mass of grain. The ele- , 7 : . -— di | small-necked bottles and the like, which requires 
vator leg is some 90 feet in length and it W ork upon the new station 1s procee Ing with little effort to operate it, and which fills the 
can be raised or lowered some 50 feet if || all the rapidity that skill and liberal expenditure can See SNe See ae a Bo ene 
Site In a single hour it can lift || - which is being introduced into the receptacle. 
15,000 bushels out of the hold and into|| command. 
the elevator | The new station will have a capacity for hand- Railways and Their Accessories, 
s the erai “eaches the ef Pr the || ° “1° : DOOR.—C. B. WuHItMAN, Watervliet, N. Y. 
t ; yor . ; 7 - , v : | ling a quarter-million patrons daily. This inrprovement in doors is especially de- 
ower leg, it 1s shet directly into a rece : . . *- : ; 2 
‘ ; : age ‘ Z | ° / eo , ' — signed to be used in connection with street 
ing bin. Beneath this bin is a weighing || It is confidently asserted that its provisions a p Mian Bg gr he 
scale with a hopper of 200 bushels capac for doing this expeditiously and W ith the greatest matically register the number of passengers 
itv The seales are set for a certain F F ay 4 ’ entering, and which will permit of the exit 
ight. and eH weighing hopper is filled | comfort will excel anything ever know n to the without operating the registering mechanism. 
weigh hon h : ghi Lop] f > a | li : The movements of the motorman on the plat 
by pulling a lever which moves a slide in trav eling pu IC, form will not be more restricted than when 
ie Detham af the receiving TR Snets.) Almost 10,000 miles of railway are included the usual type of door is employed. 
The man who does the weighing is so y Nore.—Copies of any of these patents will 


in the marvelous system of the North Western Line. ua death tor tines Om, tae te een 
Please state the name of the patentee, title of 
the invention, and date of this paper. 


aaiicaieabaie, hua Wak thick Gali kis villages included in nine Western States, which are - ——$— 
must needs do when toe huge arine leg : s ; : 

is pumping grain out of the hold at the thus placed in immediate and vital touch with INDEX OF INVENTIONS 
rate of 15,000 bushels per hour. From | Chicago, the Great Central Market. For which Letters Patent of the 


expert that he can fill the scale hopper | 
WER the Cnact GmeURt, Re mere Ber tees, | It reaches 2,000 active Western cities, towns and 
once in every fifty seconds; which he 





the weighing hopper the grain i — a ‘ . ts 
ered direct to the storage bin: or if, like By trafic arrangements with its connec ting United States were Issued 
our 5,000 bushels, it be destined for trans- lines practically every point west and northwest of for the Week Ending 


be car- “a ° ° ° : ae 
nt gueene thn felting ant pee torah Chicago is placed in direct touch with the city, by November 30, 1909, 
be found through passenger train service, and freight ship- AND EACH BEARING THAT DATE 


[See note at end of list about copies of these patents.] 


portation across the sea, it wil! 


as fast as the railway cars can 


oa Sree ae ee ae ments are handled with precision and dispatch, con- 











the grain direct to one of the great grain R . . 
exporting seaports, Portland, Boston, | signed through to any one of 9,500 stations, located Accumulator, hydraulic, A. W. Prench..... 94.86f 
Newport News, or New York | on 62,01 1) miles of railway, about one-eighth of the (oteine sagem, &. Ween... $62,621 
The method o peration at the sea- ° ° . E 3. ‘huntenitiis Rea sag tet at ~"ebaehpele 041.465 
m ia ST ee . i stan entire railway mileage of the whole world and one- pp og yt Bar 
port elevators is similar to tha Oo 1e - ‘ ; ale . Air compressor. or pump, J. Del bridge oe o ¢ 
Chicago warehouse. The main difference fourth of the railway mileage of the United States. ee) Se SS See 2 one SEES 
i I Chic t arge " T ° . . ° Alloys, producing low carbon, low silicon 
is that, whereas at Chicago the barge The North Western Line is the pioneer line All ys, producing 1 Oates oi 
ST MEk Ge ieuhe wie duthocbed Getele est of Chicago and the Only Doub! oe ge a eo 
tor and the grain was delivered directly | west and northw est Oo hicago anc 1e€ y Oo e Amalgamator, M. F. Lansdale Pirtiep ree o41371 
- “Eas can . d yamator, CMs MENS 6s cccaecascenss 941.54 
to the hold through the spout below the | Track Railway between Chicago and the Missouri Amusement aparatig, JA, ig Voli... 941s 
i | : Amusement device, R. H. Alexander....... 941,902 
open door, it will frequently happen that | . : sce includ RE EE, TR iiss cceunemaeadhateed 41.776 
se aes f : rey 
the grain must be carried several hun- | River. Its ever inclu ee s Pg my SOMES S O41. 706 
; af ae 7% 


dred feet out over a pier and there dis- Antiseptic, A. Liebrecht 


YI c ) eel support, M. E. ice. a 44 
hold of the ocean going | THE BEST OF EVER HING y oonege Begg ony 8S. S. Wales. 5 Wa7 


charged into the 


























i } Auto propeller, E. E. Wilson ... 941,970 
steamship This is done by means of} sue pepeeer, BB Wy! 970 
' . ” 
° ° ‘ Automatic switch, J. Ma Godoy............ 942, ad 
co see | All Agents sell tickets Via this popular Automobile buffer we J. a+ was 2 041,654 
N i i = Axle boxes, means or attaching, cE. J. 
Now, this is not by any means the first | 4 ; t : y oe [pint 
e “ route. For tickets, rates and full information Spahr paatabicn gocretscesttseeeess o41.S82 
time that our consignment of grain has Bag holding device, H. Ihme...........+--. M4 1,578 
es | idress oe Sg a Oe ee eerne 942,007 
made Ms acquaintance with the belt com — Balt, artificial, M. A. Burthe.......0..0..0. 941.911 
| ibed Ww Bar. See Automobile buffer bar. ia 
veyer. which has been aptiy described as | at. Se as ae. wee 042 
, I , i | . B. KNISKERN, tarrel heads in place, means for holding, . 
the elevator leg belt stripped of its metal Traffic DM cu m. he a, BE naioemeelieeettae * 94 nn 
i ie. T r Traffic Manager, Chicag Barrel making machine, E. F. "III 94140 
cups and lying upon its side The belt Passenge ager, oO, Seate, on W. Gare, Fl. ccccceccs e ay rf 
sively used | > vari-| Bath tub seat, J. A. Skogsberg 12) 941.5 
conveyer is extensively used in the vari Battery save, lining for storage, A. J, Meler 941,720 
i= (Continued on page 453.) 
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ous inland and Great Lake grain ware- 
houses for transporting the grain horizon- 
tally from one part of the warehouse to 
the other. Thus, when the wheat is shov- 
eled out of the railway car into a spout 
below the open door, it will frequently 
happen that the transfer takes place at 
some distance from the particular one of 
the twenty elevator legs by which the 
grain is to be lifted to the top of the bin. 
In this case it will be allowed to fall 
through onto a broad traveling belt of 
the kind shown in our illustration, upon 
which it will move swiftly until it reaches 
the spot at which it is to be delivered or 
“tripped.” Here the belt will pass over 
a set of pulleys arranged above one an- 
other in such a way that the grain can be 
shot off the belt for such further hand- 
ling as may be desired. In this particu- 
lar case it will be delivered to the boot 
of the elevator, carried up, and discharged 
to its own particular bin. 

Time saving is a great consideration 
in these huge warehouses, and one of the 
most interesting features is the system 
of swinging distributing spouts, interven- 
ing between the receiving and weighing 
bins at the head of the elevators and the 
huge honeycomb of storage bins below. 
One of our views shows these spouts, 
hinged below the floor of the top story 
of the building and capable of being 
swung around and over the top of the 
particular bin to which the grain is to 
be delivered. This arrangement is one of 
many ingenious arrangements by which 
the enormous mass and weight of grain 
can be received, weighed, placed in its 
own particular bin, drawn away there- 
from, lifted, transported horizontally, and 
finally delivered to car or steamship in 
the least possible time, with unfailing 
accuracy, and at the minimum of cost. 

In the above description we have traced 
the grain from a farm in the Middle West 
to the hold of the steamship that would 
carry it to Europe. As regards the gen- 
eral system of receiving, selling, and dis- 
tributing the grain, the same methods 
apply to the wheat which is consigned to 
the great flour mills, say, of Minneapolis, 
or to any of the centers in which it is 
prepared for the consumption of the 
masses. 

—_+oe—_. -- 

CHICAGO AND THE RAILROAD SYSTEM OF 
THE MIDDLE WEST. 
(Continued from page 447.) 

000 passenger station, that will be ready 
for occupation early in 1910. With one 
exception it will be the largest passenger 
terminal in the United States. Over thir- 
teen acres of ground will be occupied by 
the station and station tracks. The ap- 
proaches cover thirty additional acres, 
fifteen acres being used for the north and 
the west approaches. The present sta- 
tion, with capacity for handling fifty 
thousand passengers per day, is now over- 
taxed; the new terminal will be capable 
of taking care of a quarter of a million 

people every twenty-four hours. 

The plans call for an elevated terminal, 
reached by two elevated approaches of 
four tracks each, and a train shed 800 
feet long and 320 feet wide, that will con- 
tain sixteen tracks, each with a capacity 
of fifteen cars. The area of the basement 
is over two acres; the street floor of the 
station building covers one and three- 
quarters acres; the train shed, six acres. 
Altogether there will be practically ten 
acres of floor space devoted to public use. 
One of the most important features is 
the treatment of the train shed. This 
structure will not have the usual long 
black expanse of sooty roof that offends 
the eye. The sixteen long tracks which 
will occupy the shed will be covered by 
what is known as the “Bush roof,” in 
which the curve of the roof over each 
pair of tracks is broken by a concrete 
slot or duct, running the length of each 
track, and so placed that the locomotive 
funnels will discharge through it into the 
open air. 

The electrification of Chicago steam 
railways inside of the city limits is at 


Do You Deliver Goods? 


We have not found a business in which the 
Rapid Commercial Power Wagon does not save 
money compared with the cost of delivering with horses. 

















**Built for 
Business’’ 


Giving satisfactory service in 52 different lines of business, 
Saving money for their owners every day. 


‘ik’ Commercial 
Power Wagons 


If you deliver goods in any shape or form, it is not a 
question of whether or not a Rapid Commercial Power 
Wagon will save you money—it is simply a question of which 
kind of a “Rapid” will best fit your business. 


Write us the nature of your business. State how many wagons 
or trucks you now use and how many men are required on each, 





ing the comparative cost and the definite saving, between doing 
business the modern “Rapid” way and with the use of horses. 


Rapid Motor Vehicle Co. 


1112 Saginaw Street, PONTIAC, MICHIGAN, U. S. A. 








By All Means Investigate 


The Lambert Friction-Drive 


Before You Buy Any Other Car 





There are five models to select from, ranging from $900 to $1700. 
Model 36, for five passengers, at $1275, is shown above. 


It has a straight line body with a square front dash (very popular in the 
best 1910 Models). 


A wheel base of 110 inches. 


A tonneau that appears to have been made for a seven-passenger instead 
of a five-passenger car. 


Twenty-eight to thirty actual horse-power. 


Full elliptic springs in rear with semi-elliptic in front, giving to the Car an 
element of ease rarely found in any but the highest-priced cars. 


A positive self-starting device that is added to the regular equipment at 
slight additional cost. 


Full equipment. 


For g00d roads or bad roads, for hills or sand, or big loads, the Lambert 
Friction-Drive operates with less annoyance, takes hold better and is far less 
liable to breakage than is the case with any other known form of transmission, 


Furthermore, the extreme simplicity of the friction-drive makes it by odds 
the most economical transmission for the motorist. Not only are there no 
costly gears to replace in case of “stripping,” but should the friction-band 
become worn or injured, it can be replaced for about one-twentieth the cost 
of new gears. 


Send for detailed information. 


BUCKEYE MANUFACTURING COMPANY 


1814 COLUMBUS AVENUE ANDERSON, INDIANA 
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and our Traffic expert will send you an accurate analysis show- 
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Trave Marks 
Desicns 
Copyricuts &c. 


INVENTORS are invited to communicate with 
Munn & Co., 361 Broadway, New \ ork, or 
625 F Street, Washingtor, DP. C., in regard 
to securing valid patent protection for thetr in- 
ventions, Trade-Marks and Copyright» 
registered. Design Patents and Foreign 
Patents secured 

A Free Opinion as to the probable paienta 


bility of an invention will be readily given to any 
inventor furnishing us with a mode! or sketch and 
a brief description of the device in question All 
communications are strictly confidential (rur 
Hand-Book on Patents will be sent free on 


request. 
Ours is the Oldest agency for 
it was established over sixty years ago. 
MUNN & CO., 361 Broadway, New York 
Branch Office, 625 F St., Washington, D.C 


securing patents; 




















Bearing for trough conveyers, et« lle 

ly MOTE nn 6 v0 0.00 0000066 41,07 
Bearing, roller, H. Hess 141,036 
Bearings. means for irtreducing balls tint 

ball, BE. Geschke 041,632 
Bed, folding, I B. Jeffeott M1 
Bed, folding, J. H. Bdmonds "” 
Bed, invalid, J. H. Comer M1,620 
Bedstead mount buffing machi: J. BP. Gail. 041,706 
Belt, drive A. G. Kolbe 41. 7NG 
Bench dog, E. A. Schade M41 Ste 
Bill holder, I. H. P. Colleen... M1500 
Binder, G. P. Wiggint 41.481 
Binder, Wigginton & Hodges tHi.4 
Binder attachment wlf, KEK. Pen ton IML 4S 
Binding post, I Steinte I 41.8 
Blind stop, H Beadl if 
Boat, ¢ Hoffman {41 023 
Bobbin holder Ss. W Wardwe {M41 
Boilers, engine tting for } Ww 

Morris M1401 
Book, manifolding copying. Whyte & Ran 4202 
Boot and shoe forms, holder for, T. I Me 

Cann 41,723 
Bottle caps, device for removing, I A 

Wallace ‘ 141,865 
Bottle closure, Richards & Ahnfeldt M1 Ot 
Bottle neck protector, V. Durand, J: 11,768 
Bottle, non-refillable } B. B ‘ MID 
Bottle, non-refillable, Jensse & W 41 
Bottl receptacle ilk A. G& B lhead MI SOS 
Bottle stopper D. Landau 41.785 
Bottle, telltale, Midbo & Gulbrand M1,8t) 
Bowling alley pin setting mechaniss I 

A. Brigel 41,011 

ox or contall J. I Byrne M1 S56 
Brake apparatus, fluid } e, M. ( 

ton 4 14 
Buckle, L. H. Fishel 4 
Building bl E. Chapma ’ 7 
Building block and wall, F. J i i 
Buoy automatic locating Mar & St 

Peter .. 

Bushing and check valve, con ed reduc 

ing, W. 8S. Jacobs 7 
Bushing for pulic veut and like. H 

G Wolf O41 00 
Cab signal cireuit, P. J. Simmer 41,541 
Cabinet, envelop, Hl. K. Smitl M1756 
Cableway, T S. Miller t i! 
Calculating n nes I 

Graber 61.774 
Calendar, E. ¢ Mahor 41,719 
Camera, I. O. Pet rt ° M16 
Camera, H. W. Conner 4h Me 
Can cap dropper, I M ! 11 
Can closing device, J. H. P 41 
Can heading machin J. Bre ‘ 4 
Canceling mac ‘ letter, I Biessitig ! 4) .S4S 
Candy pulling no ne, H. S. Bre i} 
Cane, wax-like product btained 

A. Wrynil 11 

Canopy frame loor Ww. ) 
Canopy, veut . 2: S 1 11,685 
Car, E. 8. I | 41 ) 
Car bolster, ¢ i \ 1 i 1 
Car controlling sy n t a t 

zer 
Car couplin ( i I i “4 , 
Car, dump, 8S. Ot ‘1 
Car fender, J. D. Wright £20027 
Car fender ictuated st 1M 4 O7 
Car fender ‘ a. 2 M ! Mi 7 
Car fender t G..a. 8 11,084 
Car for transporting ore mat 

Ww. C. Car iM iD 
Car, hand, J. D. K 41,420 
Car heater, J. F. McElroy ‘ 42.040 
Car, passenger railwa I BE. Vader ML SOT 
Car seats, wear strip ] f i 

ing covering l f f I 

Henry 141,87 
Car wheel, motor, ¢ I Wi 12.4 
Cars or the like system of pre« fruit 

A. Faget 941.443 
Carbureter, A. H. Warmsle) aon M1.30% 
Carbureter, J. H. Cooper 4d 40 
Carbureter, ¢ G ri 94 
Carriage, folding t \ W I 4 { 
Carrier. See Stereopticor lide carrie 
Cash register, W. H. Muzzy 41 
Cataloguing system, R r, oO} » 4 ” 
Cement val tt W I 

Da 11,624 
Cement 1 t f t 

cially i I 

A. EB M105 
Chair berg oi A 
Chair, Mi.019 
Check controlled mechanism, F. C. Kaine 41,716 
Chocolate confect ehi f } 

manufa e of A. H. Sa it 
Churn, D toes 41,048 
Cigar, self-lighting D. G. Vale 41.006 
Cigarettes, etc machine for packeting 1 

Bra : . ‘ 

Clamy D. A. Ducharne ~— ‘ O41. 504 
Clod crusher, ¢ G. Stelzer "4 i) 
Clothes lit hanger, ¢ e % i 41.80 
Clothes rack uspended, B. I I It vad My 
Clothes wringer hs DAE «des eteccese 4 it 
concn, G. VW. MEURRESE, 20s oc ccccccsce 041.97 
Coal, briqueting, ¢ EK. Hite.. aa 041,454 
Coating machines, holder for liqnid r \ 

Beause jour 141.607 
Coin collector 4. M. Farnsw th . ott " 
Coke drag, 8S. Richter ‘ oat > 
Coke oven door, W. 0. White seccece 041.99 
Collar, H. ¢ Miller ° 41.70 
Comb, M. EF. Purdy Mil 
Composing and casting machi rrapl 

ical, Pearce & Billington 1 } 
Concentrator slime feeding U I 

Green 41.018 
Concrete building construetion R. V Woods 041,837 
Concrete construction metal i for E 

Chapman 41.016 
Concrete mixing machine, R. G. Leverich.. 941,99 
Concrete pavements, laying, Ff. S. Lamsor M4 
Concrete pile, reinforcer, T. Stedman 42 O18 

MUM «coasted M2 004 


Concrete wall mold, D. A ! 

Containing can. W. H. Hoyt ° 041,781 
Conveyer, F. Eberhart 41.364 
Coop, poultry, J. A. Emert 941.507 
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P 1~@ Cord terminal, F. Parsons......--..0..se00+ 941,808 
(Co? CG m Ige 0d.) Corn husking implement, S. B. Dykes.. q Hen 
‘ hie 1 bias te (hicag rmi- Corn sheller, W. J. Moore........eceeceeees 941,798 
ent a big problem to Chicago term! Cornice brake, G. C. Keene..........-+..-: 941,783 
na ! ind »pular ibject. with the Couch and bed, convertible, L. B. Jeffcott.. 941,878 
, . Couch, electrovibratory, W. A. Church...... 941,672 
. and the bp papers Although an rr Ck Me. SUR: «2600 6ésdseckeseKeeus 941,927 
t ‘ e Cream separator, centrifugal, P. L. Kim 
ordinan vas passed by the City Council ON nc daR Goad ac eis choc les vieaaptatwals 941,881 
. : Cream separators, drum for centrifugal, J. 
( age 1liroads to prov ide is, SN 6 0.0.6 50 Cscveccatvecedtsond 941,809 
vithin tr — s,s Es ocadcccsesecccnacneceses 941,429 
c un steal wer within two years, Three Cars In One Crushing machine, flexible, H. E. Gregg.... 941,710 
. le Ty ted by the aut “3 , > RO A re ree 941,728 
. rank ty eared vy u autho of the Cultivating machine, Koszegi & Szechenyi.. 941,422 
inan that they appreciate that the Cultivator, G. BM. Repel. .ccccecccccccssccce 941,589 
Cultivator, J. Hobson, Jr 941,678 
‘ ot be done within this time, but Current apparatus, alternating, W. Stanley. 941,467 
. Current collector, underrunning, 8S. B. Stew- 
hope to see a start made toward CRE he Pe Fee oO eee ee 941.390 
, . - Current meter, alternating, W. Stanley..... 941,469 
i of Chicago terminals At Currents, means for rectifying single-phase, 
f P ; the TIll- i MR, detrcetiedasétaasonesin 941,599 
centered on th Cutter bar, E. J. Wolfvom................. 941,400 
} Rail } -aings 7 Cutting tool for applique work, W. Vogel... 941,967 
' - we the trains 0! Cycle, motor, 3. M Alles.....-.-.-.-. ee 941,903 
} t 1longe Chicago’s otherwise Dashboard brace, F. H. 941,711 
Dental engine handpiece ; 
I iful | I i} smoke and DE Wn ccs cacccnhehetaebdedets een ae 941,612 
ies Dentistry, M. BR. Koon... ......cccccccceces 941,718 
I e frequ uburban trains Die cutting machine, D. P. Robinson....... 941,953 
111 r . ai ‘ : ’ -™ Display cabinet, L. W. Welch............-. 942,022 
on the Illinois Central at the city’s front Display rack, inclosed, W. K. Williams..... 941,483 
100 uecentuated the popular de- Pe et elke 
nand ra change in motive power Distilling wood alcohol and other products, 
: apparatus for, B. & N Lyster.... 941,641 
ertinent st here to give Distributing machines, apparatus for the 
‘ ‘ control and the registration of the opera- 
i f i] atil i magnitude of NOTE THESE FOUR FEATURES: tions performed by, G. I. F. Soulage.... 941,892 
, Door cheer, ©. Ts. ButheP... .ccccccccesoscsse 941,492 
iness done b me Western roads, | : “ a4 . ; pete a 
sconiBtiee seein eedhiieds 10 tm Genie FIRST:—Its price, only $875. No other car on the market selling a Ee ~~ paella oar aan 
aa DURCIURIEY WHE WRICR I mee at anywhere near this price has the style, the real automobile appearance Door fan attachment, J. N. Hatcher........ 941.921 
ried ofr subsequently te an ¢ ce- | P ° a “ fl oor fastener, 3. : QITMAN.......+2e008. ‘ aa 
' ; ou : a . aoe (Most cars at this price belong in the “ near-car” class.) Door fastener, sliding, J. McAllister et al... 941,379 


ment by one of the leading Eastern roads 











tl ne of its crack trains between New| 
York and Chicago. had been on time dur- | 
it consecuti day the Burlington 
rou dr ittention to tl fact that the 
Der in d ran the distance of 1,026 | 
mile into Denver from Chicago on time | 
ol § consecutive days, and that it was | 
on tin i da out of 16 days from | 
janua lat 1908 to June 830th, 1909 
Phat the has been a gratifying improve- | 
in the sai of railway travel is} 
shown by the fact that this company car 
ries é 1,000,000 passengers during | 
he ast vear and that not a single one 
of the vas killed A similar creditable | 
ecord is reported by the St. Paul, the} 
Northwestern, tl Santa Fé, the Rock} 
nd. and the Alton roads The Bur- | 
lit yn vste! alone employs 42,100 owt 
cers and men, owns 1,703 locomotives and | 
i03 freight cars, carried during the 
past veal 79.520 tons of freight ond} 
its receipts amounted to $78,500,000, an | 
it ise of abou 100 per cent in ten | 
ve Another instance of the volume | 
of business in and out of Chicago by rail} 
is afforded by the Chicago & Alton Rail 
Ly hich on a mileage of 998.8 miles 
moved 9.668.927 tor f freight, carried 
S056 va ngers and received and 
for d at Chicago 749,920 tons of 
reis 
MoperNn IMPROVEMENTS 'N TracK AND 
Row Go StTeci The resent necessarily 
brief survey of railroad conditions in Chi- 
izo and th Middls Wes would b in- 
complete without o! reference to the 
really emarkab! improvements which 
lave been made durir he past twenty- 
five " both in the 1 thed and in the 
rolling stock The pioneer roads, built 
vhen capital was ur and extended | 
into countries in which they had to liter 
ally create th raffic from which returns | 
upon the investment could be made, were | 


necessarily, if we may be excused the ex 





pression et according to the cloth.” 
“Cheap first cost” was the controlling mo 
tive of their construction; and the locat 
ing engineer was told to lay out his line 
with as little disturbance of the surface 
of ithe ground as possibl Hence, he ran 
his sur around the hills, or over them | 
by eep grad instead of through them 
by cut or tunnel. His line ran down into 
the allevs crossed them by cheap tim- 
he restles Wood was used in place of 
cost! tee] for the bridges over streams 
nd ri s. TI were frequently laid 
directly upon the surface of the ground, 


vith practically no baliast beneath them; 


the tee ii] was of lightest weight 
which could carry the engines and cars 
Twenty-five years ago, fifty tons was the 
average weight of the engine, and twenty 
tons wa he maximu load for a car 
The grad over the ountain were fre 
aguently two per cent, and sometimes ral 
up thr er cent o ‘ thereby great- 
] iting the load which any one engine 
could haul over a given stretch of land. 


With the settlement of the country and 
the development of the 
the various railroad com: | 


“i on 


passenger and | 


freight traffic 
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| Car 


that this car presents. 


purposes or cross-country trips. 


THIRD: 


utility car. 


2700 SPRING GROVE AVENUE 





SECOND:—As a Runabout, it is an ideal car for the business or 
professional man, or the farmer who wants a light, handy car for business 


With eurrey-seat attachment it supplies a roomy four- 
passenger family car with mo extra cost. 


FOURTH:—With parcel delivery attachment it becomes the 
handiest general utility car on the market, and will be a big favorite with 
merchants and farmers who have constant use for a car of this type. 


Let us send you additional information about this excellent, general 


SCHACHT MANUFACTURING COMPANY 


CINCINNATI, OHIO 





























You will ene this Haynes 
Model 19—$2000 
If you want Known Quality 





Without Fancy Price 


It is an innovation in automobiles. 

No other manufacturer has ever attempted 
to give so much of real tome in a car 
selling at this price, and the payment of a 
thousand dollars more cannot buy a 
nicer-running engine 
or an easier-riding 


It is the only car 
of established re- 
putation selling at a moderate price. 

A nde in it will be a revelation to you 
—especially if you have owned other cars. 
Its flexibility, the power of the engine, the 
resiliency of the springs, the upholstering— 
all are of the character that you would 





expect only in cars carrying a much 
fancier price. 

Some idea of the attitude of both auto- 
mobile dealers and the public respecting a 
Haynes at $2000 can be gathered from 
the fact that dealers 
bought up our entire 
output of 1910 cars 
within thirty days 
after our first public 
announcement, and inquiries from over six 
thousand interested parties have * been 
received. If you contemplate buying a car 
of real worth, we recommend that you 
communicate either with us or local agents 
without delay. 


Haynes Automobile Company, 124 Main St., Kokomo, Indiana 
LICENSED UNDER SELDEN PATENT 














Door hanger, W. D. Thompson.............. 
Door, revolving, Clymer & Deffen......... 
Door, revolving, C. J. Cruy@e..ccccsecssceccs 
Door stop, W. La Baw 
Doors, autematic control of water-tight, W. 

Merrill 








Dosing device, liquid tight, E. M. Bajon.. 
Doubling apparatus, P. E. Donner.......... 
Draft applisnce, F. M. Smiley.............- 
ems Govnem, ©. © BROMRO. oc ccctvecccccses 
Drawing instrument, ©. C. Page............ 
Dredger, caisson, R. A. Gardner.... 
Drill and stay bolt cutter, combined, F. 
PE peck acehignilvgecdne eas 


Drive, four wheel positive, O. A 
Drying apparatus, hair and fur, E. Deslot.. 
Drying sheet material, apparatus for, C. E. 
Moss A Se 
Dyeing wool, H. Winslow ne ws 
Egg separator, Heatherington & Long 
Elastic connecting strap J. Shea TT 
Electric appliances, attachment for, H. W 
Denhard hae mateun dabei Rv 
Electric cable terminal, C. W. Davis... 
Electric cell or battery, primary, A. Heil 
Electric circnit controller, H. W. Leonard 
Electric circuits, 
. * ". eae 
furnace, C. A. awden 
furnace for gas reactions, Dieffen- 


Electric 
Electric 
bach & Moldenhauer............ ; 
Electric machine, dynamo, F. B. Howell.. 
Electric machines, 
dynamo, R. Siegfried........ 
Electric meter, F Vogel 
Electric meter, P. C. Morganthaler.... 
Electric meter, W. Stanley oe 
I 
I 


cross 


Mectric switch, F. W. Smith..... 
jlectrical apparatus, wall cabinet for, E. R 
Le Manquais , ° 
Electrical cable terminal, C 


941,664 


. 941,619 


941,609 


. 941,885 


. 941,428 


941,905 
941,700 
941,545 
941,920 
941,687 
941,869 


941,568 


- 941,514 


941,980 


941,721 


.. 941.399 
. 941.415 
. 941,659 


> 941,979 
. 941,859 


941,416 


- 941,425 


941.777 
941,419 
941.768 
941,456 


941,388 
941,456 
941,459 
941,468 


. 941,660 


942,002 
941,860 


Electrical distribution system, R. J. Dear- 

born .... stnr Jandtvws 941,362 
Electrical distribution system, P. M. Lin- 

coln 941,372 


Electrical distribution ‘sy stem, ; :. ‘ L. “Wood 
i 941.600 


widge ° . ° ee 
Electrical distribution system, W. E. Win 
ship eA oe e865 wis ree 
Mlectroplating apparatus, L. Potthoff. 
illiptic spring, H. Jeffrey...........0+-. 
H. Orr 


rmulsion, producing a mineral oil, S 
Ingine See Internal combustion engine 


Starke.. 





I 
I 
Embossing appliance, I 
I 
J 
I 
t 


» piston head, A 


Engines, muffler cut-out for explosive, L 
REOOVEER. voc cevicedus ; 

Engines rk timer for internal combus 
tier oO. L. Beainard 





Van Riper 


t. Landenberger 


snvelop, L. C. Van Riper............ 
» T 

Forschler 
xhibiting apparatus, S..B 
an, L. J. Wing py 


I 

1 

J 

i Moscovitz 
I ae 
Fastener, J. A. 

I 

I 

I 

I 


Simpson 


‘astener, C. A. Conrard 


‘aucet for cheese apparatus, J. Brensike 
‘ence post staple, J. Darling 
‘ender or trelley wheel guard, J A. Mac 


Mahon 
Fertilizer distributer, G. E. Alphin 
File box, Keck & Doin 
Film frame apparatus. B. Day.......... 
Finger pad, J. G. Marsh 


Fire hose counling 






‘Hi. J. Hickey. ..... 


Fire arm, 8. B PUD: vocenecndcoeseces 
Fishing rod, W. A. Austin.......... , 
Flower pot holder, A. Haglund......... 
Fluid motor, A. Mill ne as emesis 
Fluid pressure brake, W. P. A. 


SA aaerre vin bees 
Fluid pressure regulator, B. H. Petley.. 
Flushing device, basin. E. Kuhn........ 
Folding machine. E. D. Wallace.. 
Frame, B. Stetson butane 







Freezer, G *. Dickson Serer re 
Fuel, artificial, R. W. Howell.. 

Fuel feeding apparatus, R. Putnam 
Furnate, lL. Whittaker............ 


Furnace, M. W. Sewall.... ... 941,657, 
Furnace bridge walls, protecting cap for, J. 
R. Fortune chap ekeee . 
grate, F. Girtanner 
smoke consuming attachment for, 
P. Choitz.. es nawewae . ew 
R. Atkinson 


Furnace 
Furnaces 


(rage . . 
Game apparatus, W. B. Beckley.... park 
Game ¢epparatus, A. De Meurisse..........-. 


Gang edger, I Anderson 
fiarment hanger. W ‘ 

Garment support, movabie, ; 
Garment support, movable, L. G 


Freeman. 
}. Dodge 
Dodge, 


et al °° . ‘ seces 
Garment supports, guard for rotary, 8S. D. 
Young ‘= F Gietrems 
Garment supporter, S. Kopps......... 
GS DER, Be TOE 6 66h cceccascccee 
Gas burner, B. A. Geurink ........... 
Gas escape, H. H. Fulton ...........225-:. 


Gas kiln, E. Schmatolla ; . 
Gases, apparatus for cleaning, Ahlen & Sie- 
BEG KC accccocsteccoesabedegesdssckeees 
Gearing. change speed. F. D. Pouch 
Gearing. friction, G. H. Chisholm P 
Glass etching machine. A. B. Knight..... 
machine for making wire, J. I. Arbo- 
eer oi ; 

method of and apparatus for draw- 
ing continuous sheets of, E. Foureault 





Glass, method of and means for manufacture 


of window, R. L. Frink 


Miller. . 


Glass molding machine, W. J 

Glass molds, construction of, F. M. MceKer 
nan ‘ : on ¥% :. 

Glazing tile, brick, or the like, F. E. Gold 


smith .. eae , eererery ee 
Governor, fly ball, M. Haeberlein . P 
Grain treating apparatus, E. Sorenson...... 
Grates, shaker for fire, Zuech & Diemer. . 





Grating, screen, screen door construction, 

and the like, E. McClure .......... ‘ 
Grease or lubricant cup, G. W. Bowen...... 
Gun support, C. O. Lawson ........-0e-e00- 
Guns, range keeper for, Dawson & Horne.... 
Gymnasium horse, A, THOSE ccccecese 
Stes Be Ge. PND 2 ceed icscvcacedvnerseoss 
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941.977 
o41.om4 


941.978 


41.700 
941.605 
941.681 
41.500 
942.008 





941,684 
942.042 
941.907 
941.747 
O41. 894 


.. 941,767 
. 041,577 


941,587 
941,480 
941.658 


. 941,560 


941,572 


. 941,496 


941.842 
941,488 
941,793 
941.751 
941.510 


*. 941,501 


. 941,502 


941.669 
941,787 


- 941.427 


941.708 
O41. 917 
942,013 


941,841 


. 941,727 


941,856 


. 941,883 


941,842 
941,866 


941,512 
941,935 


941,584 


941,635 


. 941,775 


941,821 


. 942,029 


. 942,089 


941,849 
941,640 
941,626 
941,665 
941,942 
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Standard Weights and Measures. 





The value of mistakes is realized 
after they are made 


Use a GURLEY in your 


Survey and be sure 
of the result 


Send for complete catalogue and order direct 
from the Main Factory at 


+, ae t,o. OY. 


or from the Branch Factory at Seattle, Washington, 
Manufacturers Exchange Building 


W. & L. E. GURLEY 


Teeaey; ™. Y. 


Transits, Levels, Plane Tables, Current Meters, Physical Laboratory Apparatus, 
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panies began to find themselves in a posi- 
tion to bring their roadbed and rolling 
stock up to a higher standard, suitable 
to the rapidly increasing movement of 
freight and passengers; and during the 
past fifteen years hundreds of millions of 
dollars have been expended in this work. 
Much of the track has been relocated; 
curves have been or eliminated 
altogether; grades have been cut down; 
timber trestles have been replaced by 
solid earth or rock embankments; wood- 
en bridges have given place to massive 
structures of steel; heavy grades over the 
mountain summits have been eliminated 
by the simple but enormously costly proc- 
ess of tunneling right through the solid 
mountain itself; millions of tons of rock 
ballast have been distributed and tamped 
beneath the ties; and the light rails of 56 
to 60 pounds weight to the yard have 
given place to rails weighing from 75 to 
90 pounds. 

Furthermore, 
western railroads 


eased 


many of the important 
are double-tracking 
their lines. The Santa Fé is building 
double track for its main line between 
Chicago and Kansas City, and beyond as 
far as Newton, Kansas. Between Chicago 
and Newton 644 miles of second track are 
now in operation, having been recently 
built at a cost of $22,500,000. Between 
Chicago and St. Paul and Minneapolis 


the St. Paul road has been pushing to 
completion the double-tracking of its 
main line; and between Chicago and 


Omaha the Northwestern Railway has al- 
ready completed its double track. and the 
Burlington road will complete the same 
work at an early date. 

The transcontinental roads which have 
been built during the past few years will, 
of course, be spared these costly expenses 
for betterments. In a recent issue of 
the ScrenTiric AMERICAN SUPPLEMENT we 
gave a complete description of the Pacific 
Coast extension of the Chicago, Milwau- 
kee & St. Paul. On the afternoon of 
March 29th of this year the last rail of 

















farmers in adding to the value of their soils. 





American Homes and Gardens 


FOR DECEMBER, 1909 


Here are some of the articles it contains : 


MAKING SOIL 
A helpful paper by E. P. Powell in which he tells some of the simple methods employed by 


A practical note of unusual interest. 


COLONIAL FIREPLACES AND FIRE-IRONS 
Mary H. Northend contributes an entertaining and suggestive essay on Colonial fireplaces and 


fire-irons, which is richly embellished with many beautiful photographs taken expressly for this paper. 
Miss Northend briefly traces the early history of the fireplace in America and has prepared a paper of 
great interest. 


ART AND HOUSEHOLD DECORATION 


An editorial comment on the true relationship between the home and its artistic decoration. Some 


useful facts put in a strong and forceful way. 


DEPARTMENTS 


Problems in Home Furnishing. Conducted by Alice M. Kellogg. 
Garden Notes. Conducted by Charles Downing Lay. 


New Books. 


Grafting for Boys. A practical article telling how boys may engage in this interesting work and 


the successes some of them have attained in it. 


The First Prize in the Garden Competition 


The garden adjudged the first prize in the recent garden 
competition conducted by this magazine forms the subject 
of the opening article in the December number. his 
is a charming and delightful place abounding in pic- 
turesque prawn very ably utilized and beautifully 

‘eloped. The illustrations, which include several! full- 
page plates, are very numerous and of the deepest interest. 


A New Artists’ Home 


The beautiful, yet modest, home of Mr. and Mrs. Robert 
V. V. Sewell at Oyster Bay constitutes a notable con- 
tribution to Barr Ferree's series of papers on the homes 
erican artists. This house easily stands among 
the most notable private dwellings in America. Mr. 
Sewell, a painter of national renown, has lavished of 
his —— and his work in a remarkable enrichment of 
hand wood-carvtng, all executed by himself, which 
gives an intensely personal character to the house and is 
its distinguishing characteristic. This house has not 
pu etofore. 


Hammering and Piercing Metal 


Mrs. Mabel T. Priestman contributes a valuable and 
practenl gape on the craft of hammering and piercing 
metal. is is an interesting and fascinating form o! 
craftwork that any one, with Mrs. Priestman as a 
guide, can readily follow. The illustrations show 
exactly how this work is done, and offer some interest- 


ing practical designs. 


Bungalow Furnishing 


Kate Greenleaf Locke, whose article on four California 
bungalows is a distinguishing feature of the present num- 
ber, opens up a new theme in bungalow literature with 
an eminently readable and suggestive paper on interior 
bungalow detail and furnishings. Miss Locke offers a 
number of helpful and valuable suggestions on the treat- 
ment and equipment of bungalow interiors, and illustrates 
her paper with numerous and beautiful photographs 
taken expressly for this article. 


A Concrete Fence 


Ralph C. Davison’s series of papers on concrete garden 
ornaments and how to make them is brought to a close 
in an interesting paper on the methods of building a 
concrete fence. The text is very precise and definite, and 
is especially intended to enable any one to build his own 
fence from the directions given. The lilustrations are 
especially numerous, and include both diagrams and 
half-tones. It is a fine article of great practical value. 


Some New Western Homes 


Francis Durando Nichols, who has been gathering 
material for the magazine in the West, offers the first 
fruit of his work in a valuable paper on some new 
Western homes. The illustrations are chiefly of Chicago 
houses and open up an entire new school of architecture 
to our readers. Me. Nichols will have more to say on 
this subject in future numbers, but the first article should 
not be missed. 


Price 25 cents on all newstands 


MUNN & COMPANY, Inc., 361 Broadway, NEW YORK 

















this extension was laid. It is 


now known 


as the Chicago, Milwaukee & Puget Sound 
Railway. The first shovelful of earth 
April, 
so that the whole of this $100,000,000 en 


thre 


on 
this enterprise was turned in 1906 


terprise was completed in e year 
time. 

The improvement in railway track has 
been fully the deve 
of the Freig 


increased in capacity from 20 


matched by lopment 


rolling stock ht cars have 


tons to bt 


tons; passenger engines have increased 


in weight from 50 tons to 1235 ton and 


freight engines from 60 to 70 tons hai 
gone up to a 


above being 


weight of 213 tons—the 
the 


The largest passenger en 


weights merely 6f the 
engines alone. 


gines are the magnificent six-coupled, ten 


wheel engines used on the New York Cen 
tral -and allied roads, and built by the 
American Locomotive Company They 


have cylinders 22 inches in diameter 


28 inches stroke, coupled to three pairs 


of 79-inch driving wheels. The boiler, 6 
feet in diameter, has 4,195 square feet 
of heating surface. The engine alone 
weighs 130.7 tons, and the maximum 
tractive power is 16.7 tons These en 


Pull 


of train, 


gines can haul as many as fourteen 
man cars, or say about 800 tons 
on the level, at 

Even 
growth 


55 to 60 miles an hour 


more striking has been the 
in weight 


locomotives, especially since 


and power of freight 
the: introduc 
largest 


nmoth 


tion of the articulated type. The 

and most powerful of these is a mat 
affair built the 
Works for Mountain 


by Baldwin Locomotive 


the Division of the 


Southern Pacific Railway. It is a com 
pound with two high-pressure cylinder 
26 inches diameter by 30 inches and two 


diameter by 


10) 
inches stroke. 


inches in 


The boiler 


low-pressures 


30 has 6.393 


square feet of heating surface. The en- 
gine alone weighs 213 tons, and the en- 
gine and tender together weigh just un 
der 300 tons. This engine is capabie of 


over the heavy 


of the 


taking a 2,000-ton train 
grades of the Mountain 


(Concluded on page 


Division 


(56 ) 
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2,000,000 Bushel Concrete and Steel Grain Elevator, Built for the ( ,"h + 4 Ill 
Grand Trunk Pacifix Tiffin, Ontario. icago, . 
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fe nulee hoe is ' 1 it Harvester reel support, J. 
Sou n acit an on the eve l Hasp lock, A J. French 511 
elect “t oneahi of beinn « tne nee — - ~ nd pe = eT rr eee er Pe 41.746 
Other sizes at r+) 6 oe forged steel. Bearing surfaces grou ate and other nead coverings, sweat band 
weighing 10.000 tor and carrying about stock ready to ship. Sin able steel connecting rod. . fa or, 5. W. Kobsed «..-.--+.0.++-. +... 00 941,717 
‘ cylinder engines, 2to 8h. p.5 Qi system. For your launch, sailboat, rowboat, Hatch cover and operating means therefor, 
7 (ine Ol of freight a ’ eed of ten cylinders 8 to 20h. 5 Four cyl. Stern Wheel boat, or railroad track car 20,000 L. D. Lovekin, et al... ....ceeeeeeeeeeee 941,526 
, , : Ps ves start without crank ing. satisfied users, free catalog and testimonials. Heat retainer, F. H. Daniels................ 941,858 
mile aT our ‘ ns, no sprockets, only three ; Demonstrator Agents wanted in Heater. See Air heater. 
} » Ail eng nes counterbal every boating community. Special Heater, Bowman & Becraft .............. 941,910 
aioe _ Spec al fuel injector burns wholesale price on first outfit sold. Heating and melting furnace, W. N. Best 941,609 
soline, kerosene, coal oil, alcohol, naphtha Hinge. i ble, H. R. ¢ l < 1.¢ > 
lato. Plastic white. bronze @ bearings DETROIT ENGINE WORKS a, i Se ices Le.” Me’ oon 941,672 
. Ae me wt : . . ‘ > ) ¥ E ¥ . sé — ; . 54 ' 
CHICAGO'S SIXTY MILES OF FREIGHT (no cheap babbitt used.) Crankshaft drop = =. oS i opener tcc: Manel aN 941.999 
SU} AY. Hoisting appliance, I. C. Moulton ......... 941,722 
oBW AY Hollow bodies, means for extruding, A. P. 
Cos SS RS aeppere 4 941,365 
Hopper ane Soil pipe cleaner, extension, W 
H. Clo: 941,558 
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hav done their best ) orten the haul ne 2 eee aos, See much 9 —_ cost, is it practical from an architectural and Hose coupling, e By ’. Bostian.... ¢ 
to and frotr } frei t terminals and ng standpoints 1ese and other important questions relating to the structure Hose rack, G. F. D. Es dcdcnneuVatacssce { 

and | n th ri in are discussed in a good, thorough, illustrated article published in Scl—ENTIFIC AMERICAN | Hot water house heater, M. A. Wilcox...... § 
th sriou sine yuses. for if one SUPPLEMENT 1685. Price to cents by mail, Order from your newsdealer or from | Hub attaching device, C. C. Swanson....... ‘ 

‘ Hydraulic jack, E. A. Gathmann........... 
looks at a of Chi ill be n MUNN & COMPANY, Inc., Publishers ° - 301 Broadway, New York, N.Y. Hydraulic ‘separator, W. F. Smith........ 
, | Ice-making apparatus, D. J. Havenstrite.... § 
‘ : , located in —— Be Be BIR ccccccccscvcccccsce { 
, ee SS re ee § 
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i i 1 Induction furnace, M. Unger ....... ees 

reached a point beyond ch. because | insect destroyer, A. Swainson .......... oT 
Instrument and medicine case, C. B. Ben- 
xh high nue an they cao TOMOBILE NUMBER |... 2. oe 
Enautating bodies, produc ing, 
i ibly oO ' PY. nie aneoe ¢ , . O41,585 

; wes , —T J nsulating coverings for electric s, 

the credit for th olutien of the prob- Phillips & Hutchins ............ ccceee OORT 
lem of { izht di imation ia due to Ab oO t e Sotawael combustion engine, R. 941,376 

. os & is ws “we - . . roning board cover, E. Stone .............. 941,430 

ert G. Wheeler 0 ’ l years ago Jar closure, G. Henderson ............. . 941,417 
ff - “a a Ee Oa 941,538 
applied to the City Cour | for a fran- Jewel setter’s tool, F. C. Widmann........ 941.831 
‘ ; é a P ad ” ‘ a. owen Ben, J. TH. BOG. 2 cccccrccccess 941,741 
chise on behalf of the Illinois Tunnel On January 15, 1910, the Scientific American will issue its Joint connection, universal, Jourdain & Dex- | 
. raze .. : ecevvs 941.928 
nd ‘| | c% ’ I con- | Journal box, L. K. Smith | ASO ... 941,661 
usiien 08 9 tote eee ANNUAL AUTOMOBILE NUMBER Revel iikmtiating device. Hain’ & 
ma UL a . : BALELS w | Saussure Weddten , hie 00 caaseuw 941.576 
renid he used for ti transmissio Keyless socket, C. D. Platt .............. S41,811 
nould | P . . ae . ion of hi ° a Kinematograph apparatus ‘for the production 
sound ignais, an ntelligence by this year bigger and even better than it ever was. | Kite cored pictures, G. A. Smith. ....... 941,960 
os Kitchen rack, foldable. R. Hothe ngatter.... 941, 
means of electricity or otherwise.” The It has been our purpose in publishing this annual review to aks ieaienee: Gner, ¥ i leases O41 
Lamp adjustable s ort, el ric, L. son 941,863 
franchise was granted and work was com- give the automobile owner and the prospective purchaser truly “prcme “Gncandees — it. D. riffans ‘Biteaes . O41. 53 
nied ts @ Cert miecenhitinns tate helpful information, and to that end the number will contain the eae cena desk adie se tte ++ S4L.ROF 
ae ners ary apital being found by pri following articles: 4 — a switch, incandescent, W. A. ots 008 
, CRPONBI .ccceccessessss ° . ‘ * 
ate } ties ri lines as now cor ete . Lamps, sealing filament carriers into bulbs 
va pal u iS BO npl d 1. The Automobile and the Farmer. ! of electric incandescent, J. Kremenezky 941,996 
extend from Armour Avenue and Archet * ss - Land roller, E. Englund CkCas 65:0 941.770 
An article that shows what the automobile can do and what it is doing for the Lantern, 0. R. Henson ... onccadecccccs O61.93 
Avenue on the sou o Chicago Avenu farmer, in carrying produce to market ae a ~ J. J. Meintyre........ 
: . ast .- or oewer ‘ 
and Kingsbury St t yn the north to Last. shoe, A. C. Hayden 
Green Street on the \ Che greater 2. How to Overhaul Your Car. tates bolt for doors, J. 
. * e | “ . é o ee ee 
nart of the sixiy miles a An article that instructs the reader specifically how he should take down, ex- a So ro 4° s ‘ ‘ 
t ‘ . ° ° ° one , ea solder, loose, E. E. Tait ........-... f 
ee im wid of iat lil half feet amine and put a machine in first-class condition for a season’s work. Leather staking machine, A. C. Brill....... 
| Ledger, loose leaf. H. F. Bushong.......... i 
in height, but there are also trunk tun- 3. The Automobile Fire Engine feng M. lchterts ‘ Seagal 
Rh » ; Life saving apparatus, M. A Mue OF .:0 
nels which are twelve fe« in height and All the latest automobile pumping engines, chemical cars, hook and ladder —s = .yo device, T. Fullbright. i 571 
; ° Gm, Foster & DrOGES. ... 0 cccceccvesvcs 570 
ary in wid from ten » fourteen feet trucks, and hose carts are described. | Locks and latches, safety guard for, G. E. PF 
a mie etheebiiiell taak” om of ae OE arene eer renee etree 941,877 
cares cag fect below || 4, 7h¢ Automobile and the Road. one adh Sg RAN ng: OS 
tunnei should be about forty feet below . " rete na gp PY pacientes Niner conga a sed os set Se 
aM 45 : ‘ The automobile has presented to the road engineer new problems for solution. Ss See OS ROBES, T+, ECC ------ Sees 
th treet level and a if genera V . ° . e e Aom picking motion, Ayer.... . « 9 
é “ ts : k He must render his roads impervious to water and practically proof against the Lymph, making preventive and curative, 8. 
seven and a half feet high, it follows that destructive effect of tires. The United States Government through the Office “ oe Sg pe ed ee i 941,425 
i . . . . . . . . | Mall, express, ane rain orders, despe 8 
the tunnel roof is about thirty-three feet of Public Road Inquiry is now studying this subject. The article written by Mr. | ote. apperatte for edecting cope cuter. 
; % ; . Page, Director of the Office of Public Roads, describes what has been done. change of, N. J. Nelson.........++++.- 941, 
below stre« level By constructing the id ee 53 
; Manhole cover plate, E. Oldman............ 941,531 
ystem at this depth all interference|j 5. Anti “‘Joy Ride’’ Devices. | Manure ‘spreader, Littleneld & Garst, re: 

h the ater d ¢ pipes ¢ ewers | : . . _— . : : I Rh os hin sacdeetsbiciesesosates at 3.0. 
wit ’ and gas | and vers | This article is a complete description of devices which have been invented for M: m... Ghar, G. 5. Gemmbe........+222- Ry 
of the city was avoided, and sufficient the purpose of preventing chauffeurs from taking out their owners’ machines. Measuring apparatus, G. A. Cowen......... 941,359 
, - we left for t nstruction of & | Moocartus apparatus, hat frame wire, W. 41.68 
roou vas iett [for re onstructl a) e “ - we son . AS CE VY PRR rrr ee 941,637 
complet senene aebwar araem te! 6. The Modern Electric Automobile. Measuring instrument, optical distance, F. 2 

mplete passenge subway sys - 4 ‘ 2 : jhorst . aes sesecses 041,508 
tween the 1 t s fs nd the tunnel A safe, same, impartial account of the improvements which have been made Mec aid a hove ome nt. a. Fe ‘Johnston...... ot. @39 
cen wD ree irface al m— ' in the electric pleasure vehicle and which are destined to stimulate the demand | Medicine dispenser, F, M. Beverly.......... 941.489 
wheneve} he city should be repared to . : f . ° | Merry-go-round, C. W. Ott................. 942,04 
) prepare for an inexpensive, clean, smooth-running automobile. aan ies cali 942.010 

ake ul uc i work Metal sheets. manufacturing, C. W. -. 941,850 
- sa H Ow ° Meter, W. L. Gumprecht ..............-+-. 941.573 

It was stipulated in the franchise that 7. pening dong "a Mapaiee. Pp } Milk pasteurizer and cooler, W. R. Thatcher. 941.964 
iin penne’ meet Ge Wi Ghee ie otk In this article the handy man is told how he can circumvent the garage keeper peeing mack ie K. I. Lonstrom ........-. oT 
e inne must be bui ye lov e n- . P ° - ° ° Py Te COS. 2. bo WOME c.nevccccdcevieene 941,825 
i Siteee ‘ailt dient ahaa: dead ile meee by making his own repairs. Simple mechanical drawings elucidate the text. Dini teachin ie 0 aman... . se 941'830 

anes . : staal — . - Molding machine, Kerlin & Bowen........ 941,930 

done In prosecuting the work, shafts 8. The Cars of 1910. — a me ove A aaa a pony 4 
otor control syster Perret ¢ A 

were sunk, as a rule, in the basements| Illustrations of the chief cars of 1910, with their leadi di ions and charac- — generator set i en = may sy PEO 941,489 
otor ore espects ? p fC , 

of. various bu which were rented | teristics. A bird’s eye view of the entire automobile field for the man about to lig oo flatboats, Pean the ving 

{ the t | - | purchase a car of any price. G. Trouche .. Fin destin ses scones MCR 
for the purpose of the tunne: company, Motor starter, M. R. Hanna .............-. 941,412 
; ; a % “—- ‘ P al m Music record sheet for automatic piano play- 
and these basem 3; were used for mlx 9. Automobile Identification Chart. ing mechanism and the like, A. R. Trist. 941,433 
ing the concrete and for installing the Scmetimes you have wondered what make of car was that which skimmed past ase —_ = > ieee. eer ee wre ‘ 
air-compressing plants which supplied the yotfr admiring eyes. The 1910 Automobile Number will enable you to identify Negative developer, J. S. Miller........... f 
nacsennre aty at ton noends. pressure for any car by its radiator and engine bonnet. About thirty-five automobiles are cee ee ee = ry a an 9 
; fe: thus illustrated for identif‘cation in a sketchy, artistic way. | Nut lock, K. & B. Nagyvathy............... 
the pneumatic system under which the eg, FF errr 
ai al , : we , shed ; : ’ e Gee viet. TG. Ge cccdccdscesicses H 
vhoie work was prosecuted From the 10. The Inexpensive Car. Oil burner, J. Weintz .......sceeeeeeeeees ‘ 
shafts. above mentioned the workmen Any man with a good salary can now afford to own some kind of an auto- cea’ oR Y ~ Sebhebetteespeee , 
drifted out to the center of the street, mobile. How the machines are constructed and what may be expected of Optometer. H. L. De Zeng............+0-+-- { 

' ; ‘ them is lucidly set forth. Ore eupasetine or concentrating apparatus, 
vhere work ot excavation was carrie¢ | G. F. Godley . 56 65:4'e S609 6 eee ame 9. 
a Ores, treating certain H. 8 Aue orbach...... § 
on in opposite « Lior In the earlier | 11. The Wonderful Rise of the Automobile Industry. Oven door, bake, J. M. Hoepfl........-+--. 
years of constructiol t] material was |/ How the mot tnd f hi aad . . Package tie, G. L. Hindman evestebeeses 
' : 01 | otor-car industry grew from nothing to an industry capitalized at Packing machine, F. Rassino............+++ ¢ 
hoisted to street level, loaded into con-| many millions, how the scene of its manufacturing activity has shifted from the apt md ——s - - porgeseae peaesaen ed . 
. . . ° ° acking, on roe A. bd. WEST. . cc eccccces ‘ 
tractors’ carts, and hauled to the dumping East to the Middle West, and how the American car is gradually displacing Packing ring, piston. T. H. Renaud........ ¢ 
. . : the imported machine. Packings, i joint for, J. T. Wilson.. 
ground on the lake front: thi work being Pad See Finger pad 
‘ ‘ : P Z FS | Pail, dinner, W. A. Edwards ..............- § 
done entirely in the night time, to avoid 12. Automobile Novelties. Paper making apparatus. W. H. Decker.... § 
, ae . ae : ‘ ° ° ° ° P ° ° . g.ome Paper making machine, J. A. White........ 
any inte nee with the already crowded In this article inventions are described which increase the reliability of the Paper making machine cleansing device, A 
traMic of the day time. In later years || automobile me peer 
> ac ge, tollet, G. . SODNBON... ee eee . tle 
the fm ears have been run to the sur- Order from your newsdealer or from } Paper receptacle, C. F. Jenkins ........... 941,992 
: | Paper sheets together. machinery for separat- 
face by means of an incline and hauled } ing, feeding, and cementing. W. Fricker 941,868 
, P +1 x“ . MUNN & COMPANY, Inc., 361 Broadway, New York, N. Y. | Paste to cardboard. ete., machine for ap- ; 
by electric locomotive to the lake front, } SE Th. EMI. 56s ccdk cw kascnvgn se 941,530 
(Continued on page 457.) (Continued on page 457.) 
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; > 556. Peanut shelling chine, R. M. Newlane 941,686 
ee ee Wood-working Pen, composite, J. Betstor ee Bar 4 
where already an addition hay been made Fea, reservoir, W. W. Sanford. . 0... 941.466 
to the area of the city’s park of about Machinery — o, and sharpener, renga: ieee em 
Pencil sharpene P eorut “41 ¢ 
twenty acres. As the average fill is forty| | For ripping, cross-cut- wy AD a PO 
feet in depth, it can be understood that, | boring scroltsawing edze Piano Sinibe,-aioimmesenad Guint. Sanaae 
had this enlargement been made by the aidaer dead Sead aie Piano tuning pin, Sack & 941 730 
ity itself, it would hav pout 9000, [ea ay oe E +t 
elty itsell, wou ave cost abou $ >” | The Seneca Falls M’f'g Co. & Pitan — an 2 —— eaau : O41 742 
000. 606 Wetey 2t., Sensen Bulle, H. T. OS oo pulling implement, W. H. Milles +t 44 
, ter attachment, W. C. Reynolds M1951 
The system is operated entirely by elec- . Ponter, os Sita ' 961.93 
tricit and the equipment consists at Engine and Foot Lathes Un led ¥ Planter, corn, &. ‘Mt. Gorman gereeee 41 M71 
y, quit MACHINE SHOP OUTFITS. TOOLS AND ! : hequale \ Planter, potato, “W."A. Hall, SF... regi 
x | anter, seed, W. N. Jay ‘ MLDT 
present of 128 motors of the Jeffrey and aka” ceneeenae PanE for their curative and Planter’ shoe truck, Kilby & Kerr ...00.)... ait 421 
the General Electric types and 8,502 Cars. | SEBASTIAN LATHE CO.. 120 Culvert St., Cincinnati. 0. preventive qualities. If you Hate bar heating furnace, 1. (C. Steele Big 941,728 
hw is a telephone installed on every Foot and Power 22‘.Turret lathes, Pian-| Hil are @, you need them to MMM | plates ond ubscis, ‘taanufecture or. 
Y ye we ers, Shapers, an r’ Be. . manufacture « ‘ ee 
roc ~ er P pen Rn rings of the trains SHEPARD LATHE CO., 133 W. 24 St. Cincinnati, 0. make you well. If you Plow. 'k. M. Buekhannan ... O41 614 
are direc n ans. lew, disk. Rholar & Paces aa ‘aee 
ink soci “aie Your PATENTS are well, you need them Blow fender, doutle thee Waits &' Wabkcr, Sate: 
Although the wording of the franchise I t and BUSINESS i, Since tlie ah Plow points. automatic device for attaching ett 
would indicate that the tunnels were to ncorpora in ARIZONA 1 wie ‘ BE og A. ihe isk S Sareess oet.se8 
be constructed primarily for the installa- | Laws the most liberal. Expense the least. Hold meetings, transact pr rp by lig Plow. sulky We H lee oe O41-887 
: business anywhere. Blanks, By-Laws and forms for making stock physicians everywhere ows, spreading attachmer for i i 
tion of telephone and telegraph lines, it full-paid for ah, property or services, free. President Stoddard, | Pne —_ cleaner, ‘8 Seaet 41 solo 
will be understood that the greatest reve- FORMER’ SECRETARY OF ARIZONA, Fesident agent for | Pole, vehicle, C. B Seble ieht + 384 
nue-earnin wor ‘11 be derived from many thousand companies. Reference: Any bank in Arizona Release aumbahel aenuhthe aatene’ ts 1.386 
2-€ 0wer W e am . . afety trip device p 
& po popes Met STODDARD INCORPORATING COMPANY, Box 8000 OR. JABIER'S 5. W. S. CO.’ ‘pie tae Primary battery "Co a Hii O41 ie 
the transportation of freight. It is esti- OENIX, ARIZO Brooklyn, 504 Fulton St.: Boston, ovleten . Printing and folding machines and the like 6s 
mated that about one hundred thousand PR OD ey Phila., 1516 Chestnut St.; Chicago, 82 State St. automatic sheet feeder for, H. Hol 
y Agents in au Principal Cities. EE wkvéss 942,026 
tons of freight are hauled through the | Ertoting in caters, J. R. Brown 041,670 
; rinting ac 1e combined werfecting or 
streets of Chicago each day; and if the of Wood and Metal Workers, with. lie two-clor, HA. W "Wood a . 941,598 
tunnel company should haul only one- necmantr par waren fr , ae rinting press sheet feeding apparatus, ( neous 
third of this, the total for the year would Projection apparatus attachment, W. J. Ash 
for the y MACHINER Y___m. ELECTRIC LIGHTS ley : n41.t52 
amount to over ten million tons. Hither- | allow lower bids on jobs, and give | Pulp shaping machine, A) Komp .. O4F1,8N4 
FOR EVERYBODY Pump, A. W. Sch amm 941 DBR 


greater profit on the work. Machines 


to no great effort has been made to push | sent on trial if desirea. Catalog Free. Pump, centrifugal, D. V. Burret! 


MLO 


: . W. F. & JOHN BARNES Co. Pumping or forcing mechanism, air 
this branch of the business; but now that Established 1872, GENERATOR SWITCHBOARL ae i ee 
TORAGE BATTERY ISTUNGST PS Puzzle for the blind, raised, M. A. Hous 


the system is about completed, it is ex-| 1999 Rusy St. Rockroro, It. 


pected that full connections will be made 
with the various business houses, and 
great increase in traffic will follow. Con- 


ton . oe 41.680 


: , wo CENT ST ’ ; Rail fastener. G. M. Cote 041.697 
7Su USE GRINDSTONES ? Mids 11D ,, Richardson Engineering Co."*2cnn ” Rall fastening device, J. i. Hianiqu tye 
if so oF ye supply you. Py sizes | _~ . Sa fries M ™ Tt ) . O41 ATA 
mounted and unmounted, always * t oints, splice bar fo 8 « 
kept in stock. Remember, we makea| BABBITT METALS.—SIX IMPORTANT ‘Thomson 041,472 
specialtyof selecting stones forall spe- | formulas. SCIENTIFIC AMERICAN SUPPLEMENT 11236! Rail tie, ( “hure hill & O'Neill . O41 

































































nection between the various warehouses cial purposes. Send for catalogue “I.” | Price 10 cents. For sale by Munn & Co., Inc. and all} Railway and rail support therefor, W. i 
and the tunnels is made by sinking a The CLEVELAND STONE CO, | 2¢Wsdealers. Send for catalogue. Ratwar ele, GW: isast O41 G04 
shaft and equipping it with electric eleva- Gth Floor, Hickox Bidg., Cleveland, O. _ C k . twine oo o....-- oe 
tors, which run from the track level be- "AT TOMOBILE TRADE Oo ey S Made | malbway reli locking mechanism, B. J. ‘At 941 wi 
low to the particular floors of the ware-| fii Storm Shoes | Railwas ewitches,  manufa ae aks 
house upon which the freight is to be de- ean With Sa —-— 95 cash Waterproof Boots and | plates for, R. A Davidson are ned are 941,623 
livered. In the case of a big warehouse, Charts and oy aly ped — Fs ae poy oy a es a Resor blade ‘clamp, A. TE Wiemtus:: 91 '560 
such as Marshall Field & Company, the neice. heen, acknowledged to be the best in the | Retrigerating apparatus, W, W. Seay M4 73 
loaded cars are hoisted to the desired} =m rrr Seed our guarantee | =i otier or tenet. ED me ONL wt 
floor, unloaded, loaded with the outgoing ‘ at ae ee name eaeed, Our lasts | ggg lg aay -nonall H. S$. Hart ost 41" 
freight, returned to the tunnel, and Aeroplanes and Motors ope lendy Ad i lay, Corwin & Bais OL Tor 
drawn to the particular railroad freight eae, line of Street, Yachting, Golf and. Tennis ay pedienion automat nk siesta 
station desired. It will not, of course, be uate ae os ay Bn ov wee pi ae Send for Catalog 33—Waterproof ak, P csmygy ep geo ‘as ae’: Bees 
Flight guaranteed. Price $5,000; one-third cash with | Boots and Moccasins, Catalog : Ring clamp, F. C. Widman eee O4t a2 
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possible to have direct connection be-| order. 
We also build several kinds of light-weight aeronautic 


Road and land leveling machine, W. Kaiser $41 920 
Wm. N. Gokey Shoe Co. Road and street construction, J. Tl. Amie O41 54 

















tweeh warehouse and tunnel in every! motorsand propellers. Particulars and prices furnished Rock drill, internal combustion. L. L. Scott 
case, and hence central depots will be | "?gp.Application, sROPLANE AND AIRSHIP CO. | 19th Street TR ae $41,731, 941,732 
provided at various suitable locations Bee Te, ow Seay JAMESTOWE, B. Ys | Polling ribbed bare, T. W. Jenks 941,880 
throughout the city, so placed that the ae eho ee 9. Pema O41 492 
ni ‘ ‘ =" Rule, G. A. Mongelli 41936 
average haul by team will not amount ' Sad iron, C. W. Wodznski 042028 
to more than one or two blocks. One im- Bate, tevelving. 8 McCormick ML G40 

7 . Sanding. abrading., or polishing machine. f 
mediate advantage of the system is that Schimmel. onl 941.957 
lH] If] On Sash, metal window, F. E. Duering Mt. 
the wholesale houses are now able to 5 Saw, R. Hoe. Jr ie aeas 041.455 
: é ss Saw, A. P. Fridstrom . . . 941.70 
carry on business throughout the twenty : | Saw joiner and gage, C. ©. Du Bose... 4ST 
four hours of the day. Under present OuTe wom, tenewing machine, band, C,. EB. Clevy ee ies 
conditions, after the teams have gone Seale, W. F. Stimpson 41,590 
Seale, automatic weighing, M. f Relsert O41 588 


home for the night, the goods that are Seale, weighing, A. H. Neureutber ... 941.72 
: cs 7 Self-sealing J. F. Ros 941,720 

ready for shipment have to wait until Sewing machine power transmitter, A. B = 
Cohn ‘ Y M41,85 


a 
ne fonorme ty: and at way sweet! Chicago to Puget Sound [sie se) a #2 
of the year it is not unusual for a delay Shaker screen, ‘vibratting W iN a O41 064 


Sharpening machine, coal puncher ., _~ & 


of several days to occur. By using the -_ ho 
ore es ° ° 41,484 

tunnel system, the merchant can make P Sharpening razors and razor blades, device 

2 . P or, F. Myer . 9 noe 

immediate shipments of his freight, an oO an Shears, J. R Seabrighi 942048 


Sheet metal supporting arm, R. W. Sweet. 941.591 


whether it consists of one truckload or Sheet metal working ath Mnateht i teeees 
fifty. - a r e ‘ . : O41 806 
. . . . . he eeding machin A. Stillwell 941.822 
The tunnels will serve many useful pur- Two solid, electric-lighted, limited, through Shipping jbo x, M. B. Claft ; O41 4348 

. . Ships elms mechanism or indicating and 

poses outside of that of transportation of trains daily via St Paul and Minneapolis " secending the movements of. Russell & 

x . c Oe ig ° 941.055 
merchandise. One of these, and a very fe me. ET a cee eye = 
important one, is that of the hauling Shae i ae ae Oe eek: Se 
away of material from the excavations bd . -< ses steesnd detente A. ¢ 941,890 

Shutter releasing device, H. A. Tierne 04; ev 
for buildings within the city. Hitherto, rient imite Siding, I. 8. Conover. Bai 8 
$ er, ash, d bh trown ; . 941,617 

this has been done by teams upon the Sign for advertising caaeeenn he. dhnna 
e e e able, Chadbourne & Simpson. : 941.695 

surface; but the present method is to run via Great Northern Ry., leaving Chicago 10:15 P.M. Silo doors, Interlocking lever =e W. AL Hel 
a steel chute from the excavation down ae - gOS Tae oct ove 





Skinning and cutting tool, 


to the tunnel on an angle of about forty- ere - a ai 
five degrees. The workmen wheel the Northern Pacific Express Siding gate. Fe H. Dor a ate ofl 028 
; i Lf - 47 





material to the mouth of the chute, and Smoke preventive apparatus, 1. M. Suilivan. 941 
dump it; and it is received and drawn via Northern Pacific Ry., leaving Chicago 10:00 A.M. 7 ntl tie cee. Gee 
away by cars, which are successively Gelder, sisminem, J. Wirgovits.<....-.-.. 941845 
re 7 > ° e F. L. Capps nares + O41 975 
repent aking rm tyes drei Both trains carry observation cars, standard and Speed emanating device A. “Brosmnann.. Stet6 
up, an electric locomotive hauls it to the tourist sleeping cars, coaches and dining cars > eahnesenge ig My ~~ ata i memaaee — 
dump on the lake front. By this method serving meals a la carte | yern, A Meeades. SALTOn, to 941,000 
as much as 2,100 cubic yards of material * _ ‘ » Spinning machine speed changing devie ma 
nd heat eeemaeed tees Oe Want a Unexcelled service and equipment and _pictur- | gpMcDevitt & Walton one ina E164 
a single building in one day. The best esque routes. ook a eee Mew a bee 
that has ever been accomplished by teams eR ey eee pat on 
tn the enme thes te 420 cute yeots. Aa The Burlington Route is the only line oy ae a Tad 
other important service rendered is that a " A coring wheel, 0. Wi. Bacder steeseeees O41 ane 
of bringing coal to the boiler plants of running solid through trains from [Stacker, pnewmaties ater 2702000000". Wana 
. > acker, yneumatic “raw ’ fathricl ° : Goo 
a CORNED HORNE SEE SK EE ee Chicago to Puget Sound and Portland. Steam fraps We Barton... o4i.aia, DALaNT 
of ashes and other refuse. Shae. aitety Gevien for treads of, A. 1 
In no direction has the tunnel proved + : P Stercoptico n slide carrier, P. R. Hoy... Oat 72 
more successful than that of the trans- Further information and folders may be Sterotype trimmer, C. W. Baeder ........ 941.540 
portation of mail. A twelve by thirteen- pe gcd dire rwerny Saag see nee Stoker’ a uy & hanical. D. F. Craw-- ( 
foot subway has been constructed below P 2 Stop. mation. twister, ‘A. EB. Rhoades... a ant 
the United States Post Office building, ex- dh Ry ly ag AE oo 
(Concluded on page 458.) P. S. EUSTIS, Passenger Traffic Manager, Chicago, iil. en ( Cone luded ‘on page 459.) spi 
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re at ter be ling cylin nders while being bored inan engine 
athe For furt ler particulars nddress A. E. Whitin 
Weston, W. Va. , ” 
Inquiry No. 901 i for manufacturers of ma- 

supplies, et t ip a smail piant for the 
manufacture of iridium tipped gold nib making for 
fountain pens 

FOR OUTR IGHT SALE..-U. 8 Patent No. 934.238 
Cana tian Patent No. 120,706 agricultural implement. that 
will revolutionize one presen! methods. Most important 
since the Binder Effectively whips the soii from the 
roots of weeds, ei¢ and pulverizes the a hence bet 
ter crops, no more weeds, and less labor Actuated by 
motor power and applicable from smallest gardens to 
largest farm< ddress Nathan Tripp, Sub Station No. | 
9, Grand Rapids, Mich 

Inquiry No, 801¢. Wanted, machinery necessary 
for an insta!lation a plant ‘ refining salt by a 
modification of the Be ssseMer proce 

FOR SALE. 

FOR SALE.—Engine lathe, swings 9% in.. takes 25 in 
bet en centers. Complete with full set change gears 
te cut all size thre ads to #in. Price only $43.50. Ad 
dress L. F. Grammes & Sons, Allentown, Pa 


No. 902%. 
rom re reeling, twisting 
of making it into clothes 


Iaquiry Wanted,to buy silk machines 


doubling,tothe final process 


PARTNERS WANTED 


YOUNG, energetic electrician, German, wants a part 


ner with sufficient capita oO over xpenses of patents 
and models in mechanical lines for m Tiginal inven- 
tions. Write T. Roman, 4% E. 108th St. ' Ne ow York City. 

Inquiry No. 9035.—Wanted, address of rubber 


manuf rs in Germany 
AN INTERBST in Patent No. 855,062 will be given a 
re sponsible firm who wili manufacture and place on the 
market a novelty, and an improvement on a staple 
artic je for which there is a large sale “mall amount of 
capital would probabiy be needed. Partner Box 773,N 


Inquiry No. 90°28. 
machine that is run by 


actur 


Wanted, to buy a washing 
a coil spring motor. 


LISTS OF MANUFACTURERS. 


COMPLETE 
plied at short 


LISTS of manufacturers in all lines sup 
rates. 


notice 3 Small and 











special lists compiled to urder at various prices Es- 

timates shonid be obtained in Address 

Munn & Co., Inc., Liat Department 73, New York 
Inquiry Ne. 9029. — Wanted, catalogues and all 


informat ym machinery for braiding «traw in manu- 
facturing straw hats 


A u ist OF i500 mining and consulting engineers on 

are very valuable list for mrestarizing, etc 
Price #1500. Address Munn & Co., Ine, List Depart- 
ment. Box Tia, New JV ork. 


laquiry No. 9034.—For manufacturers of machine 
1 


ery that could recave stumps to kindling wood. 
Inquiry No. 9034, Wanted, the address of the 

manufacturers of “ Cycle Ball Rearing Suspenders.’ 
Inquiry. No. 903%.-—-Wanited, the address of tbe 


Chipman Flectric Puritying Co. 


inasie 7 ry N o. %0O42.— Wanted the address of Farney 


Safety 

aoaiten No. 9044,—Wanted to buy outfits neces 
sary for agate polisbing. 

Inquiry Ne. 9046.-—Wanted, machinery used for 


the manufacture of ali Kinds of fruit boxes, baskets and 
crates 


9047 .— Wanted, the address of parties 
nts for making Oxygen orozone gas 


inquiry No. 904%, Wanted, address of manufac 
turers of metai table slides for extension tables, 


inquiry No. 9049. 


nee y Ne. 


Wanted, te buy rotary brushes 











euitabie for a shoe shining machine 
Inqu Ne. #050,-—-Wanted, to buy equipment 
at taring starch and denatured alcohol from 
peaeen ‘ manufacturers of equipments for vege- 
ne Cannoe©r)ca, 


inquiry No. 9051 
@xtraction 


-—Wanted. tc bay machinery for 
otron seed oil on a smal! scale 


Inquiry Ne. 9652. 
ofr a beer plant, that 
glucose 


Wanted.to buy machinery,ete. 
manufactures beer by means of 


Inquiry No. 9053.—Wanted, address of firms who 
instal! plants to manofacture nitrogen 


Inquiry Ne. 9054.—Wanted, address of manufac- 
turers of articles made from mica 


| 


| signals 





(Concluded from page 457.) 
tending from Jackson Boulevard to Ad- 
Street. The mail is thrown down 
chutes from the mailing platform to the 
platform of the subway, where the 
pouches are placed in the cars of the com- 
pany and sent on to their destination. 
In the receiving of the mail at the Post 
Office, the pouches are unloaded from the 
cars onto a thirty-inch belt, which car- 
ries them up an incline to a point just 
below the driveway, where a cross-belt re- 
ceives them and delivers them onto the 
mailing platform. For ‘his work the 
tunnel company employs sixty-six electric 
motors and one hundred and fifteen cars. 
During the year 1907, the electric mail 
trains made 337,060 trips and carried 10,- 
059.5 bags, pouches, and packages of 
mail, with a record of 99.51 per cent per- 
fect as regards the time of delivery at 


ams 


the various tunnel stations. On the day 
before Christmas of that year, the tun- 
nels handled over 50,000 bags, pouches, 


and packages, which were transported in 
1,391 cars and in 1,229 trips. 

It can be readily understood that a 
complicated transportation such 
involving an enormous number of 
and switches, 
its safe and uninterrupted operation a 
very complete system of signaling. The 
method adopted is what is known as the 
Stolken train-signaling system, the inven- 
tion of Mr. J. J. Stolt and Mr. W. J. C. 
the vice-president of the tunnel 
company. Limitations of space prevent 
any detailed description, but in brief the 
system may be described as one which 
does not employ track circuits, but which 
embodies distinctive adaptations; 
first, the absolute protection of an inter- 
section of two tracks, and secondly, the 
of signal or alarm for a 
after a circuit closer has 
The method is automatic. 
For the protection of an intersection of 
tracks, on each of which is traffic 
in only one direction, red signal lamps 
are employed, which are lighted by an 
approaching train. These lights are so 
placed that warning is given to a train 
on the other track and to any train which 
may be approaching from the rear. After 
the train has set the warning signals, it 
crosses the intersection, and as it passes 
on restores all the signals to the “clear” 
or no signal condition. In addition to 
the red lamps, a green lamp is provided 
on each track, which indicates to the mo- 
torman of an approaching train that his 
are working properly, and 
gives him permission to go ahead. 


system 
as this, 
cross-overs 


two 


maintenance 
definite 
been actuated. 


time 


there 











ete 
‘instructive Scientific Papers 


ON TIMELY TOPICS 





Price 10 Cents each by mail 





ARTIFICIAL STONE. By L. P. Ford. A 
paper of immense practical value to the 
architect and builder. SCIENTIFIC AMERI- 
CAN SUPPLEMENT 1500, 


TH. Cnn RAGS AND WARPING 


ER. By Harold Busbridge. An 
ey aipeptelion of modern views; 
fully illustrated SCIENTIFIC AMERICAN 


SUPPLEMENT 1500. 
CTION OF AN _INDICAT- 
CON OR R RECORDING TIN PLAT® 
ANE EROID BAROMETER. 
Monroe Hopkins. 


Fully illustrated. 
TIFIC AMERICAN SUPPLEMENT 1500, 

DIRECT-VISION SPECTROSCOPES. 

. Blakesley, M.A. An admirably 
~ aE, _ 4 tive and copiously illustrated 
article, SCIENTIFIC AMERICAN SUPPLE- 
MENT No, 1493. 

HOME MADE DYNAMOS. ScIentiFic 
AMERICAN SUPPLEMENTS 16] and 600 con- 
tain excellent articles with full drawings. 

PLATING DYNAMOS. ScrentTIFIc AME- 
RICAN SUPPLEMENTS 720 and 793 de- 
scribe their construction so clearly that any 
amateur can make them. 

DYNAMO AND MOTOR COMBINED. 
Fully described and illustrated in ScreENTIFIC 
AMERICAN SUPPLEMENTS 844 and 865. 
The machines can be run either as dynamos 
or motors. 

ELECTRICAL MOTORS. Their Con- 
struction at Home. SCIENTIFIC AMERICAN 


SupPLEMENTS 759, 761, 767, 641. 
Price 10 Gents each, by mail 


Order through your newsdealer or from 


MUNN & COMPANY, Inc. 


demanded for | 


so 


WANTED.—Third-class assistant ins ors of engi- 
neering material at $448 per diem. n ee —.,. 
will be held at the Navy Yard, Brooklyn, N. Y. he 


Office of the Naval Inspector of Engineering } iaterial, 
Homestead Steel Works, Munhali, Pa.. December 1b, 
1908, to fill the above positions. For further information 
address “Commandant, Navy Yard, Brooklyn, N. Y.,” 
or “ Naval Inspector of 1, Material, Home- 
stead Steel Works, Munhall, 


—— INVENTORS—— 


We manufacture all kinds of Machine Novelties. Consult us 
as to developing, perfecting and marketing your patents. 
MACHINE ACCESSORIES AND 1; eee MFG. CO. 

PROVIDENCE, R. 


CONSULTING ENGINEER. 


ERNEST L. RANSOME 
Reinforced Concrete 
ll Broadway, New York 


SOUTHERN STAMPING & MFG. CO. 


Manufacturers of special and patented articles. 
R. 8., Nashville, Tenn. 














Corliss Engines Brewers 
and Bottlers’ Machinery. iE VILTER 
MFG. CO., 899 Clinton St., Milwaukee. Wis 


MODELS s EXRERIMENTAL WORK. 


nventions deveioped. Special Machinery. 
E. V. BAILLARD CO.. 24 Frankfort Street. New York. 








o— 











RUBBER. Expert Manufacturers 
Fine Jobbing Work 


PARKER, STEARNS & CO., 288-290 Sheffield Av., B’klya, N. Y. 





THE BEST CHRISTMAS GIFT For BOYS. 
Small Hot Air Engines, 4 to* £ 
Practical, Quiet, Safe, $10.00 and Lee, 
ESSEX & SMITH CO., 6 Lock Street, Buffalo, N. Y. 


Experimental & Model Work 


| Cir. & advice free. Wm. Gardam & Son. 221 Fulton St,NY 








CHICAGO MODEL WORKS 


CHICAGO, ML 


/L£ 
Ss 


MODELS 


SHED /867 








| ESTABL 


RIMENTAL WOR 
MODELS ft eh Novelties eek. r 
M. P. SCHELL, 1759 Union Street, San Francisco 


A MACHINE SHOP 80 } od hee 


Good Work—Fair Prices wow — 


eS 
. Grand Book Catalogue. 


2%e, Parlor Tricks Catalogue, free. 
MARTINKA & CO.. Mfrs., 493 Sixth Ave., New York 








Magical Apparatus. 


Over 700 engravings 


Models, 
perfected. 


Special Machinery, Dies, Tools, 
Metal Specialties, Inventions 
Indiana and Franklin Streets, Chicago, 


TRIUS MFG. CO. Mechanical Engineers 


oan Attention to Model Work 
133 WES 24th STREET, NEW YORK 


MORE FUN than a barrel of MONKEYS. 
"Alpha" RUBBER TACKS. *" dealers or Pkge by 


mail 5c U.S. Stamps. 
PARKER, STEARNS & CO., 298 Sleffield Ave., Brooklyn, N. Y. 


U.S_A- 








Auto-bus Company Discontinued Business 
First check for $100 buys 8-passenger auto-bus used Ly company for one 
season only. Two extra wheels and two extra outside tires. 


PETER B. GIBSON, Bade om, St. Louis County, Mo. 


MASON'S NEW PAT. WHIP HOISTS 


save expense and liability incident to Elevators. 
Adopted by principal storehouses in New York & Boston 


Manfd. by YOLNEY W. MASON & CO., Inc. 


Providence, kK. 1., U. 8. / 


DURYEA’S BUGGYAUT 


The vehicle for cold weather 
Write for Our Catalog 


¢ S. DURYEA, Reading, Penna. 

















DIE i 00) 0) SPECIAL 
WORK TOOLS MACHINERY 


NATIONAIT 


STAMPING ‘AND ELECTRIC WORKS 
216-2205. Jefferson Street, Chicago, i 

















361 Broadway New York 
ie hoe 








SPECIAL 
TOOLS AND DIES 


Models made and perfected. Experi- 

jam Circ by experts. We can put at disposal a 

manufacturing ~ ey and facilities sateen open to an 
outsider, C us for estimate and costs. 


AUTO IMPROVEMENT co 
304-322 Hudson Street, New York, N. Y. 





THE MULTI-SPEED SHUTTER 


(Between Lenses) 





Has instan- 
taneous speeds 
for several sec- 
onds to 1-2000 
part of a second, 

Bulb and Time 
Exposures. 


round shutter, 
giving superior 
results to either 
focal plane, or- 
dinary between 
the Jens shutter, 
or silent shutter. 

One year 
Guarantee. 

Ask your 
Dealer. 


MULTI-SPEED SHUTTER CO., 159 W. 24th St. 








TELEGRAPHY TAUGHT 


in the shortest possible time. The Omnigraph Automatic 
Transmitter combined withstandard key and sounder. 
Sends you telegraph messages at any 


wos Five yl: aS an expert operator would, 
ve styles, $2 up; circular free. 











39R Cortlandt St., New York 

















eit 


earned by any Man or Boy at home. Smallcost. Send 
day 2-cent stamp for particulars and proof 
0. A. Smith, Room 1245, 828 Bigelow Street, Peoria, Ill 


DEAF PERSONS 


after trying electrical and 
other devices find that the 


OTOPHONE 


is the best th ng in aids to hearing. 
Nox 
A amall compact fustrument held 
against the ear, mot inserted. 
Reproduces nateral voice t mes 
very effectively no “ buzzing; 
Manufactured in our surgi ‘1 
instrument department. Our + 
TRIAL offer and testimonials \ 
will interest you 

Send t« o-day for illustrated book- 
let “L IT MAY HELP YOU 
TO SOLVE ONE OF YOUR 

| CHRISTMAS PROBLEMS. 














Applianers 


Manu of Surgical Instruments and Electrical 
1048 East 284 Street, New York 








PENNSYLVANIA R BR 


Reminder Bulletin 


There are two trains that the 
world is watching. They are 
making records, and records 
on land and sea and in the air 
are watched these days. ‘The 


PENNSYLVANIA SPECIAL 


is saving time and money to 
the business man by permitting 
him to snap down his desk at 
4 o'clock and meet his asso- 
ciates the 
morning as they open theirs. 


in Chicago next 
In the mean time he may con- 
tinue his business with a free 
stenographer at his elbow, 
loaf with the conveniences 
the club at hand. 

The “‘Special’’ leaves Up- 
town New York at 3.55 P.M., 
Downtown by Ferry at 4.00 
P.M., Downtown by 
& Manhattan Tube 
P.M., and arrives in 
next morning at 8.55. 


or 


of 


Hudson 
at 4.05 
Chicago 

It kills 


time because it runs in the night. 


The 24-Hour St. Louis’ 


is giving the business man an 
entire afternoon for recreation 
at the club, He 
may leave Uptown New York 
at 6.25 P.M., Downtown at 
6.30 (by Ferry), Downtown at 
6.35 by Hudson & Manhattan 
Tube and reach St. Louis at 
5.25 the next afternoon. He 
may enjoy a good night on an 
easy-running train and con- 
tinue his work the next day 
with a stenographer at his beck 
and call, or he may do any- 
thing he can do at his club 
except play billiards. 

He gets a whole day in New 
York. 


These trains are not only 


or elsewhere. 


time-savers, but nerve-resters. 
They exhilarate and refresh. 
They may be banked on for 





“AERONA UTICS” 


the world told Cm pn cepa and pic- 


torially. Practical art construction data. 
he only Aero Journal in America— the largest 
and best aero magazine in the w: ird year. 


Send 10 cents for sample copy. 
** AERONAUTICS,” 1775 Broadway, New York 


ou STAMMER 


will send you 'my 84- 
ofyas to Stammerers ” A ree. port 
explains how I way and per- 
manently cured myself. Profit by 
my experience and write for free 
book and advice. BENJ. N. mo] 
1546 North Illinois St., Indianapolis, ind 














Please mention the SCIENTIFIC ; AMERICAN when writing to advertisers 
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THE WELCOME 
GIFT FOR MEN 





Patented Dec. 4 Other Patents Pending. 


50 Sargent Perfectos ; 


(Regular Price $3.50) 


seekers” 93.00 
art mat ne ( for Both 


You take no risk by buying with our “‘Money-Back’’ Guarantee 


Every smoker will be glad to get a box of 
Sargent Cigars, Every man who smokes should 
have a Sargent Cigar Chest to keep his cigars in 
prime condition. The two together at the 
price of one is an offer hard to resist. It is the 
ideal Christmas gift for men. 

Sargent Cigar Chest FREE 

The Sargent Patent Cigar Chest (shown 
above) is a perfect little cigar store in itself. It 
is made of oak, mission finish, glass-lined and 
sanitary. No pads or sponges to bother with, 
the moisture being supplied by a new process. 
With a Sargent Cigar Chest you never lose 
money on dried-out cigars. The chest will be 
sent you with your first order and is your prop- 
erty even if you never buy another cigar of us. 

OUR “MONEY BACK” GUARANTEE 

If cigars and chests are not up to your expectations, send them 
back at our expense and we will refund your money without 
question. Send us $3.50 and we will ship you 50 Sargent Per- 
fectos and the Cigar Chest. If you order 100 cigars, price $7.00, 
ill prepay express charges on cigars and chest anywhere in the 
d Siates. Subsequent orders for cigars filled at $7.00 for 
» $3.50 for 50. 

Fi r £2.00 extra we will send a mahogany chest instead of oak; 
or for $3.00 extra, one of Circassian Walnut. 

REFERENCES: Pequonnock National Bank, First Bridgeport 
National Bank, or City National Bank, all of Bridgeport, 


SARGENT CIGAR CO. 


576 Water Street, : : Bridgeport, Conn. 


Larger Cigar Chests for Hotels, Clubs, etc. Send for catalogue. 












Free since Catalogue 


CONTAINS list of 3,000 magazines, 
newspapers and Club offers. It is the 
handsomest and most complete magazine 
guide ever published, Printed throughout 
in two colors. It is crowded with profitable- 
to-you suggestions. You cannot afford to be 
without it. The name HANSON is the 
accepted stamp of reliability and promptness 
in the magazine field. This Catalogue for 
1910—FREE for the asking—will 


Save You 


Magazine Money 


We have the largest Magazine Agency 
in the world, and we are known every- 
where. Your address on a postal secures 
this valuable book FREE. Send us your 
name and address to-day—We will do 
the rest. 


J. M. Hanson's s Magazine 
240 Hanson Block, Lexington, 
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Stove stand, gas, W. F. Krumsee......... { 
Stovepipe elbow, D. Witt .......+seceeees 

Street sweeper, Wurzer & Hartman...... 
Sweeping apparatus, J. Cable..........+++- 

Switch handle, electric, J. G. Peterson.... £ 
Switch keys, bank of locking, Corwin & Bals 
Switch point lock, J. M. Shaul............ ¢ 
Switch stand, C. Raiter .........e.eseeees 

Switch stand, Reinoehl & Long............. O41, er 
Switches, control of electrically operated, A. 

B. CUBltt .nccccccccccccsescrsscvccese 941,408 
Synchronizing apparatus, P, Pierini ...... 941,891 
Syringe, J. Short cbeescctecesssoccee OSBsOne 
Tank, E. E. Straw .... bens 0dee4'000<0 941,895 
Target practice apparatus, “coin controlled, 

BE. EE. QUMMMBINSS .cccccseceiscccesscce 941,360 
Segue for two successive observations, 

PURE nn cen dctscvascvesesseseves 941,812 
Telephone connector, intermediate, Hearn & 7 

FOOUOME. Si arwhaccccusisccadsosecsocece 941, 519 
Telephone, desk, Corwin & Bals............ 941 
Telephone exchange system, C. L. Zahm.... 941, 839 
Telephone line selective switch device, J. 

FA, BWANBOM 2. wcccccccvcssssccccccves 941,748 
Telephone system, H. G. Webster......... 941,666 
Telephone users, indicating coin holder for, 

BF. BtORS. oc cccccccvvccconvecescces 941,824 
Telephony and telegraphy, wireless, A. W. 

ED \dengnccas cosine nes dhds baeeeen 942,044 
Telpherage system, H. Miller .........+6+ 941,938 
Tent, portable, BD. Fs Tec ccvcevcosesccs 941,458 
Textile conditioning apparatus, Il. E. Val 


. 941,382 










OP ccc cece ccc cere seeereeseseseseseses 
Textile stock, composition for dressing, E. 

DD. wcuwuse demedudewiuelaas .. 941,361 
Thermo electric generation, J. D. Taylor... 941,826 
Thermometer, oven, L. S. White ........... 941,667 
Tie. See Bag tie. 

Tie and rail fastener, A. M. Moylan...... | 
Tiling machine, block, W. P. Meeker.. 
Tire for vehicles, cushion, E. E. Euchenho 

DP a nceunaet agmiens os pain ae batik iain 41,508 
Tire, pneumatic, C. M. CII 66 ck dec00's 941,871 
Tire shoe manufacturing machine, pneu 

matic, W. C. State ..cccccccsccccees . 941,962 
Tine, corte, W. Tn GOMMG. i. ccccccccsccsces 941,926 
Tool handle, E. Zinn ..........++- 

Seer BerGer, ©. Geel 2... incececcecss 
Tool, pneumatic, R. H. Wallace...... i 
Tool support for tools or tool holders, G. 

i ML Cdvaincdandcceedectisees 0066s 
—_ protecting arrangement for rotary, 

G. C. Tandberg ....ccccsccccceses 
Tooth’ regulating device, J. : 
Toy and game trap shooter, C. 
Toy flying machine, J. Stomberg.......... . 
i i Pe a ce pee rpsaso ee 941,946 
Trace hook, A. P. Hoard.......cceeeeeceees 941,520 
Track construction, H. Ehman.............. 941,674 
Track lifter, R. B. Wakeley ..........-- 941.476 
Track, overhead, A. H. Neller ‘ . 941,805 
Trains, means for transferring passengers 


941,954 
. 941,407 
r 941,402 


Ross 
Transmission controller, C. FE. Cox 


to and from moving, J. 





Transmission mechanism, friction, 
Cc E 








Trolley catcher, CO vococccesccecs 941,363 
Trolley retriever, C. Palm ...cseceeeeeeees O41. - 
Truck, car, C. B. Goodspeed ......-500+- 9415 
Truck, power, J. B. Heverling .......... 941.677 
ee. Se, ee Pe exiavkskbssecnccosceee 941,446 
Trunk harness, A. D. Williams ............ 941,969 
Tube, H. I. Van Nostrand .......cccees. 941,745 
Tug or carrier, thill, W. R. Noggle........ 941, 
Turbine blade, Loud & Panter . re 
Turbine blade holding means, C. Gilson.... 941,411 
Turbine blading, J. Pc cebecerses 941,389 
Turbine, compound, G. Meyersburg........ 941,794 
Turbine controller, W. A. Loudon ......... 941,426 
Turbine, elastic fluid, G. Westinghouse.... 941,395 
Turbine, elastic fluid, R. N. Ehrhart...... 941,409 
Turbine, marine, G. Westinghouse ........ 941,396 
Turpentine cup. E. A. McKoy ...........- 941,724 
Twine cutter. J. H. Keating ........ccee> 941.995 
Twyer, injector, G. A. Williams........ . 941,833 
Type setting and casting machine, C. Koske, 

941,931, 942,932 


cabinet, M. Foley ............ 941,985 
Typewriters, paper feed for, E. S. Mansfield. 941,889 
Typograpic machines, keyboard mechanism 
i eae rere 
Umbrella, folding, J. ‘Casale 


Typewriter 


941,389 
941,615 








Umbrellas and parasols, securing notches to 
sticks of, 3. Bi Wie. ccc ctoces 941,952 
Vacuum cleane r, I. L. Green. 941,675) 941,676 
Vaive, W. C. Marsh .......... P 941,934 
Valve, automatic air, J. P. Me arsh. oneeee . 941,791 
Valve, automatic antiscalding and mixing, 
eh WE Kio 6005 005.06 berdntevscsene 941,596 
Valve, dry pipe, H. ker .. ago 941,971 
Valve for steep tanks, Dornfeld...... 941,442 
Valve gear for engines, T. Jolma ........ - 941,523 
Valve aeneten for heating apparatus, J. 
Dé, EE» abe pieks <p baneeeseeswasdpaae 941,703 
Valve anol ing apparatus, I W. Goodwin 941,873 
J alve, safety WM. 0 cdawsceote . 941,478 
Valves and wash AD ng bath tubs, or other 


receptacles, mechanism for operating the 





SE Bs ME 0db.eskv 0000 Vecwtouneceun 
Se a re ee 
Vehicle brake, W. T. Hinshaw .......... 


Gruenfeldt.. § 
Higman... £ 
Thibert.... 


Vehicle construction, motor, E. 
Vehicle cushioned wheel, W. J. 
Vehicle, foot propelled, N. R. 





Vehicle propelling _ means, J. C. Leydorf... 
Vehicle seat, F. 3. Elsner .......ccccoosss 
Voueee Wael.’ Oe GD. GROUR. cccacccacess 941. ‘976 
Vehicles, antislipping tread attachment for 
ee ee er eee 941,993 
Vehicles, pilot light shifting attachment 
for, Hampton & Smith ................ 941,574 
Vending device, liquid, H. G. Cordley...... 941,760 
Vending machine, food, I. O. Carlson. . 941,495 
Vent CAG, F.. Wes Wee 60 64s0e bp iresec ds 941,668 
Ventilator and smoke consumer, “combined, d. 
WOU. cccacéisanes ° ° e- 941,900 
Vessels, de termining positions . 
Ra ae Rey rey eee 941,565 
Vise, fluid actuated, Sistek 941,548 
Voting machine, H. McElroy 7 . . 941,802 
Voting machine interlocking mechanism, 
i 9S re . 941,801 


: & 


- 941,956 





att achm nt. 
ED. Rwednesceavcreucisadeves 

Wainscoting, walls, and the like, compost- 
tion of matter for the finishing coat on, 


Wagon side board 








rere . 941,498 
Wall covering. W. M. Ste 942,019 
Washing machine, M. M. Shanaon errr -- 941,989 
Water closet and tank, J. W. Sharp, Jr.. 941,539 
Water heater, H. R. Churchill ............ 941,618 
Water heater, B. B. Kinkade .............. 941,882 
Water heating system. B. B. Kinkade.... 941,784 
wemeer Gacter, TE. EF, DB. vcccccccccecces 941.563 
Water tube boiler, J. I’. Sneddon......... 941,820 
Water wheel. W. Van Sooter ............. 941,474 
Weigher, automatic grain, L. S. Godfrey... 941,635 
Well capping device, oil. F. M. Henning.... 941,452 
Wells, apparatus for firing explosives in, 

L. MOORRWEREE 5 occ ccccvcvascececes 941,852 
Wheel. See Spring wheel. 

Wheel, Bertrand & Portsche .............-. 941,753 


. 942,005 


J. W. Meyer de tk ok a 
wooden, J. 


apparatus oo treating 
ME sbi sdeésesceds 
Ww ick burner, incandescent, J. Herz 


Wheel, 
Wheels, 
941,683 
oseee 063,065 
Tat- 





*- 








Wiss. S mene foundation for, P. 
ie DpaWalie 6 covet ence . 941,744 
Windmill regulator, automatic, C. Cc. Peter- 

. Merreries ee Tee wus ... 941,647 
Window pane fastener, D. D. “Crouse... . 941,764 
Wire ba wire fabric stretcher, R. W. Sib- 

Pee EE a re aerer eT ee . 942,016 

Ww we we teher, J. Morehead ..........-. 942.006 
Wire working imnlement. C. J. Smith.... 942,017 
Wrench, C. C. - BWENGOR...ccccscccccesses 941,431 
i 2. er i. 2 6 556 56.000 6s0oe¥ 6 941,707 
Yoke, neck, C. R. Schieicher.............0. 941,387 
A printed copy of the specification and drawing 


the foregoing list, or any 
will be furnished from 


of any patent in patent 
in print issued since 1863, 
this office for 10 cents, provided the name and 
number of the patent desired and the date he 
given. Address Munn & Co., Inc.,.361 Broadway, 
New York. 

Canadian patents may now be obtained by the in- 
ventors for any of the Inventions named in the fore- 





Gngtneers and Zutlders 


Ohe Rookery 





St] Joan 7]. Gwen Company 











Chicago 














MEN WANTED 


2254 men profit 
average $72 per day 

i “WEAR-EVER” Aluminum 
Specialties during Jaly and August, 1909 


Patented Article Wanted 


Wanted to buy or manufacture on royalty || Selling 


plan a good patented article, one having some } | tiuit of these men had no previous experie 
virtue, some kind of a specialty device preferred. }| Work made plearant by our 178 page § 





7” 
sshow you what o 


Multiplex Faucet Co., 2120-26 Cass Avenue, St. 
The Aluminum Cooking Utensil Ce. 


Louis, Mo. 








Opportunity knocks, 


but don't expect the 











‘Desk 25, Pittsburg, Pa. 





POWER In The A. B. C. AUTO |, 


Power to go up the steepest hills or 
run at 30 milesan hour Yet Simple, 
Practical, Safe and Durable. 
Easy to operate — 













HALF DOLLAR TAP WRENCH 


worth twice its price is our No. 74, as shown in cut 


not complicated — t is made of steel, neatly 
no repairs. The finished, and will held any 
most perfect type teol that can be put into it sa Sea 
of reliable, low- taps, reamers, drills, ete. 
priced automobile, Holds tools of any shape 
16 to 35 h. p ; air round, square or oval. 3 inches long e 50@c, 
or water cooled engine; 2, 3, or 4 passenger bodies. Send for 232 eatalon No. 1-R 
today for FREE Catalogue. Address | a ogre’ A den pe eatatog No. 1-B 
|} THE L. & STARRETT ©O., Athol, Waew., U.S. A 





4 8. C. MOTOR VEHICLE MFG.CO., 3813 Morgan St., St. Levis, Me. 








Copyright 1909 by Life Pub, Co. 





Always 


Gift 














A BOY’S BEST FRIEND 
Photogravure 20x 15in, $1.00 





On of twenty-five 
cents we 
new pocket edition of LIFE’S 
PRINTS. It 160 


reproductions, here 


receipt 


will send you our 


contains 


in sizes 


shown, of these most artistic 
and pleasure-giving pictures. 
The larger prints are 
PHOTO-GRAVURES of the 
highest possible quality and 
finish. Neither care nor ex- 


d 


W elcome 








pense has been spared to obtain 


the very best artistic results. FIRE! 
No, they’re not insane ; only engaged 
Photogravure, 20 x lb in, $1.00 


Copyright 1908 by Life Pub. Co, 





Life Publishing 
West 














CULTIVATING THE WAIST PLACES 
Photogravure, 16 x 134% in. 50 cents 








going list. For terms and further particulars 
address Munn & Co., Inc., 361 Broadway, New 
York. 
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Please mention the SCIENTIFIC AMERICAN when writing to advertisers 














460 


Scientific American 








aaa Buy Him a— 
Calendar Watch 


Second, Minute, 





Hour. Day of Week, Date ot 
onth, and Phases of 
Moen 8 


Automa. 
Heatly. Ss i and set 
expansior 


76 


as repre wnenten. F 


pies $ 


Refunded if not 


(Cut two-thirds size) 


I © more mes with 


OVINE HOLIDAY GIFT, 
Delthart Makers & Traders, Ltd., 231 E. Jackson Bid. Chicago 


ea T 


Guaranteed 
To Wear To our 
Satisfaction 
Extra Heavy Rub 
ber Web. Non- 
Kestable Mount - 
ings. Button 
Cast- olf 
LN Vis) bt 
HuUAWKK 
Writes 3 
> 


No Strain 
Comes Upon 
the Leath- 

er Ends. 

y 
Slide 


Double 
Reinforced 
Ends, Metal 


Bearing and Hook 
For saleby afl retailers 
or by maibpostiaid, 50e~ pair 


SMITHMADE SUSPENDER CO. 
4 | a VAS 


Look lor 
Name on 


Buckle Circular 


Do You Gamble? 


Some people spend their money and energy housing a splendid crop of grain, 
cotton or tobacco, and then gamble with Providence on its safety until sold. Do you? 

Other people put the savings of years into a home and then rely on their lack to 
avoid the thousand-and-one chances of fire. Do you? 

Still other people invest their entire assets in a store or factory, and then wholly 
or in part insure themselves, thinking that they can carry the risk as well as the 
insurance company. Do you? 

The average man has most of his property in one 
place. To carry his own insurance is to depend upon 
chance, i. e.: to gamble,with ruin as the penalty for losing. 
The business of the insurance company is founded on 
the law of averages. It can be safely conducted, but 
only when its stability is based on the experience of tens of 
thousands of risks widely distributed over a continental area. 


The Hartford Fire Insurance Company offers unsurpassed indemnity. 
Its business is distributed among more than fifteen thousand cities, towns 
and villages throughout the United States and Canada. During 99 years 
it has paid every just claim—more than $125,000, 000 in all. Its policies 
are eateguasted by ample resources and an honorable record. 


The “ Hartford” insures all classes of property. It also ee 2 property 
owners by telling them how to guard against the dangers of fire. as pub- 
lished a book on the subject with separate chapters for Lseoinaienee mer- 
chants and manufacturers, that will be sent free to those who apply for it. 


Capital umes Insure in the "Hartford" 


Reserve for all Liabilities 13,171,224 
Surplus for Policyholders 7,061,592 To secure a “HARTFORD ” Policy or 
Total Assets of $20,232,816 the book referred to above, apply to t 


HARTFORD FIRE INSURANCE CO., Haftiorb” CONN. 
























A Turn of the Crank Saves 








THE DYNATAK 


An absolutely new instrument for Automobiles and 
Motor Boats. Locates and shows up missing cylinders 
at once. Indicates Correct Carburretor Adjustment 
Power and Mileage and is in addition a precision 
SPEEDOMETER without a flexible shaft. If 
your dealer cannot supply you, write us direct. Hand- 
some Scientific Booklet fully descriptive sent upon request. 
DEPARTMENT “S” 


The Electric Speedometer and Dynamometer Manufacturing Co. 
1317-1319 New York Avenue, Washington, D. C. 











2 Men’s Pay 








This wonderful pump does the work of two 
men, at a small fraction of their wages, and with- 
out argument. 

It will pay for itself in a very short time. 

Think of the saving in dollars and cents, the 


b | IAN AN D a ECHAN A finely illustrated monthly magazine publishing practical educational ar 
ticles on all branches of electricity and mechinics, Complete directions 
and working drawings for making steam and gasoline engines, dynamos and motors, furniture, wiring instruction, wireless telegraphy, mechan> 


al drawing, etc. Three months’ trial, twenty cents. 1.09 a year. Catalogue of electrical and mechanical books free. 








SAMPSON PUBLISHING COMPANY, 1151 Beacon Building, Boston, Mass. 





saving in time, the gain in efficiency. 





No contractor or engineer who has any quan- 
tity of water to contend with can afford to be 
without the marveious 

Fuller & Johnscn 


Bilge Pump Engine 

It doesn't need to be urged to do ite best—it can't 
do anything else. 

It is built with the same care and attention to_de- 
tails, the same thoronghness and honesty, as all Ful- 
ler & Johnson Engines. 

It's always ready day or night ata touch. Each day 
you’re without it you're throwing good money away. 

Send for our Bulletin and sce for yourself. (25) 


Fuller & johnson Mfg. Co. 
589 Henry St. Established 10 Madison, Wis. 














Pipe Cutting and Threading Machine 
Fer Either Nand or lower 


e supe 








nal one strated 
¢ on apy ny 


THE cuRTiS &  Cuntis co. 
Br 


atalogue~ 








seamen ot Etividge. N.Y 


ELECTRIC LIGHTS. | 
A Complete 8 $110 


Light Outfit for 

This price includes DYNAMO, 
STORAGE BATTERY, LAMPS, 
WIRE and FIXTURES. Can be 


installed by any one. 


SOLAR LIGHTS SAVE MONEY 


SALESMEN WANTED.—Large profits. Make 
$300 a month selling So ped Lighting Bon agg i. 
stores, dwellings, streets. 








Our outfits are automatic and et Free ca’ 
require no particular atten-| The dynamo can be driven by today. CHIC ee SOL AR L i uT 
jon while running any convenient power, steady 216 
Made in many sizes. or inter wetite nt, Only % H.P. 








yutre 


Send for bulletin 104B. 
ELBRIDGE ere sv. co. 


A FLOOD OF LIGHT 





4 — lh nd — oil 
B rosene e A 
MANTL £ LAMP pote om gas that an a light 
more brilliant than city gas, gasoline or elec- 
tricity. Simple, odorless, clean, safe and dura 
ble; is ee lighting everywhere 


Grow Mushrooms 


For Big and Quick Profits. 
Ten years experience enables me to 







give practical instructions that will Biggest M ioney Maker for Agents 
add $5 to $60 per week to your income Needed in every home. Every lamp guaranteed. 
without interfering with regular occu- Sellsitself. Ask our nearest office how you can 


geta p free or apply for agency oo 
THE MANTLE LAMP CO. of America, Desk 41 
Chicago, Portland, Ore., Waterbury, Conn. Winnipeg, Can. 


pation. For full particulars and free book, 
address JACKSON MUSHROOM FARM, 
5304 N. Western Ave., Chicago, Ills. 








4 Garde geport, Conn 
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Aves you nore g 
T 1S NOT necessar 
any of the 900 U.S 

spparat ae sting 





“Simonds Saws ARE the Best” 
j Awarded GRAND PRIZE, Seattle Exposition. 

No other make of Saws merited or won equal award. 
SIMONDS MFG. CO., Fitchburg, Mass. 














outfits from @5 


eless, 


” Electro Suosstes Ce., "Sa West Broadway, N. Y. 


hing for the 


190-page « 
instruct) 
renter 


Everyt Kxperin 








SERPs: SN 
WORDY mn | 
| y $2.00 | 


Honk On Any ly. Tobe Oe Asg Car 


With 
Your 
Foot 





k OX per otnt Throw 





We Guarantee 
8 for 5 Years| 


A wc — 
stiefact ar 





talog 


WORDINGHAM AUTO SUPPLY co. 
Dept. G 803 Grand Avenue, Milwaukee, Wis. 





E. H. Harriman 


had to say of 


"The Only Way. 


**The ‘Alton’ 
of Illinois; 
ahead of the railroads in 
been made 250 per cent better for two-thirds of its 
property, 





is today the best railroad physically 
the service it renders is far 
the 


in the state 


of most state; it has 


original cost; it is a perfect physical 
£ ; J 
managed and run in the way 


You 


wisely to give the 


people the best possible service. may quote 
me in this respect.”” 


The Record-Herald, Chicago. 











are made of accuratciy tempered 
steel. Smooth, non-scr atching, elastic, 
easy writers. There's one to suit you. 
Samplecard, 12different, for 6 cts. postage. 


SPENCERIAN PEN CO., 349 Broadway, N. Y. 





Perfect Passenger Service between Chicago— 
St. Louis— Kansas City—Peoria—Springfield. 


GEO. J. CHARLTON, General Passenger Agent 


CHICAGO, ILL. 

















DECEMBER II, 1909. 


COLD GALVANIZING. 


AMERICAN PROCESS NC 
SAMPLES INFORMATION on APF 


NICKEL 


Electro- “Plating 
Apparatus ana Material 
Tas 











Hanson & VanWinkle 


28 & 30S. Canal St. 
Chicago. 














For Everybody 


wishing to bore a hole in steel, iron 
or wood. We make drills in 9 sizes. 
Our large size will drill a 24-inch 
hole in steel. Our Electric Midget 
weighs. only 4 pounds, and will drill 
in steel up to3-I6irch. Great for 
manual training ghools. We also 

Sita ns = make electric driven grinders. Let 
us send one on 10 days’ trial. Send for catalogue. 


THE CINCINNATI ELECTRIC TOOL CO, 
650 and 652 Evans Sireet, Cincinnati, Ohio, U. 8S. A. 








HP STATIONARY “2 
GASOLINE ENGINE, 169” 


plete 


For Puneet, Irrigation, Pumping, 


Electric Lighting or Factory use. 
Perfectly governed, Write for full tecription of 


full power, guaran- 3, 4, 6&10 . ‘on 


teed by s respons- 
ible concern. 
b St. A haw 4 Mich. 








. 
Curtiss Motorcycles 
WORLD’S RECORD MOTORCYCLES 

Low truss frame. 

Roller bearing engine. 
_ Light weight, great 
power. 

Write for catalog and 


booklet “‘Achievements.”” 
THE HERRING-CURTISS CO., Hammondsport, N. Y. 











ASTER 
SHLET. L7/S « oo 





HOW TO STRAIGHTEN PAPER 


Everybody should know this for convenience, especi- 
ally draughtsmen. Send 75 cents for illustrated instruc- 
tions to ©, A. Smith, 243 Broad St., Ceniral Falls, R. L 


Running Water Where You Want It 


Den’t be without the convenience of run- 
ning water in your house because you live 
in the country. ee 8 aspring or stream 
on the ground, install 


Niagara Hydraulic Ram 
It will pump water just where you want 
it. No cost for power or repairs, either. 
Write for catalogue A A and estimate. @ 
We furnish Caldwell Tanks and Towers. 
NIAGARA HYDRAULIC ENGINE €O, 
140 Nassau St.,N.Y. Factory, Chester, Pa. 





















A Desirable Holiday Gift 
DRAPER’S 


Recording Thermometer 


Traces ouhemetionny a correct and 
continuous record in ink of tne tem- 
erature on a graduated weekly chart. 
Jade in two sizes, and standardized 





and fully guaranteed. Alse other 
weather recording instruments. 
THE DRAPER MFG. CO. 

152 Front St., New York 





Try Kerosene Engine 


30 Days Free 





Gasoline Prices Rising. 


You can’t ran a farm engine profitably on gasoline much 
longer. Price of gasoline going sky high, Oil Companies have 
sounded the warning. Kerosene is the future fuel and is now 
6c to 10ea gallon cheaper than gasoline. The Amazing “*Detroit"’ 
is the only engine that uses common lamp Kerosene (coal oi!) 
perfectly. Rans on gasoline, too, 
better than any other. Basic pat- 
ent. Only 8 moving parts. Comes 
complete ready to run. We will 
send a ‘‘Detroit’’ on free trial to 
proveall claims. Runsallkinds of 
farm machinery, pumps, saw rigs, 
separators, churns, feed grinders, 
washing machines, Silo fillers and 
electric lights. Money back and 
freight paid both waysif it does 
not meet every claim that we 
have made for it. Don’t buy till 
~ get our free catalog. 2 to 24 

. p. in stock. Prices $29.50 up 
Special demonstrator agency 
price on first outfit sold in each 
community. 2000 satisfied users 
We havea stack of testimonials 
Write quick. (20) 


The Amazing “DETROIT” 


Detroit Engine Works, 127 Bellevze Ave., Detroit, Mich. 


CRUDE ASBESTOS 


DIRECT FROM MIN 
PrepareD | RH. MARTIN, 
ASBESTOS FIBRE} orrice, st.PAUL BUILDING 
for Manufacturers use 220 Bway, New York. 















































CROBET 
Swiss Files 


and other tools shown 


= in “The Tool-Monger.” 


Sent free if you mention this paper when writing. 
MONTGOMERY & CO., 109 Fulton Street, New York City 
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Please mention the SCIENTIFIC AMERICAN when writing to advertisers 
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The Prudential Insurance Co. of America oe 
JOHN FF DRYDEN WSS \ . HOME OF FICE : : | 


President . \ Ren Qa 


SS 




















is Policy Gives a Monthly Income for Life 
Send for Rates. Dept. 121 
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CLINTON 
Concrete sseueact 


, : : we Dp “ A few siesiaes why J eas. ‘=, 
foe = 6=)~=C«S «CLINTON ELECTRICALLY foo 


WELDED WIRE . 


is a superior concrete reinforcement 


























@ It is constructed of high grade drawn steel wire. 
Such reinforcement is therefore a material of tested 
strength and quality. 







@ It is a strong, durable steel wire mesh, not formed 
by looping or twisting the wires but by electrically 
welding the transverse and longitudinal wires se- 
curely together. 















@. The welded connections are just as strong as the 
wires themselves. 






@. The perfect union between longitudinal and trans- 
verse wires provides an absolute barrier against 
movement of the fabric in the concrete. A perfect 
and inseparable bond of union with the concrete is 
thereby obtained; hence the wires cannot possibly 
slip in the concrete. 
























@. The mesh is rectangular. Therefore all reinforc- 
ing is on direct lines of tension and the material 
naturally performs its duty in the simplest and most 
efficient manner. It does not have to do its work in 
a zigzag and complicated way. 














@_ Being manufactured in rolls of any desired length, 
all that remains to be done, when it reaches the work, 
is to merely roll it over the forms, thereby providing 
a continuous, unbroken reinforcement extending 
from one end of the building to the other. 















@_ Great quantities of material can be laid in a very 
short time, by the most unskilled labor, with the 
absolute assurance that every wire is securely held 
in its proper place. 














@. The spacing of the wires has been established 
accurately at the factory and the various reinforcing 
units cannot be knocked about and scattered all 
over the work. 















@. The great economy with which it may be laid 
and the absolute assurance of correct results make 
the material admirably adapted to all types of con- 
crete construction. (See illustrations. ) 















NEW WATER CONDUI1 


Montreal. Cas 


avanesco CLINTON WIRE CLOTH CO.“ s:cous 
NEW YORK CLINTON. MASS. WASHINGTON 
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